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Mr.  Oliver  Beaulieu,  President 
Boeing  Aerospace  Co’.iipany 
Ro.x  .1999 

•Seattle,  Washington  98124 
Dear  Mr.  Beaulieu: 


As  a conclusion  to  its  year-long  e.\  ;nn  i na  t i on  of  the 
federal  p repa  rculncs  s effort,  the  .Joint  Couiinittee  will  be 
holding  open  hearings  on  Xovenber  17-19  to  ex.-iinine  tlie  con- 
dition of  the  defense  industrial  base.  Because  of  your  ex- 
pertise in  1 hose  iiii[)ortant  issues,  I would  like  to  cordially 
invite  you  to  .appear  on  November  18  to  present  your  views. 

I believe  that  y<.'ur  membe  I'sli  i p on  the  Defense  Sciejice  Bo.ard 
T.ask  Force  on  Industrial  Readiness  Pl.ans  .and  Piogr.aais  .and 
your  writing  ami  si)oaki]ig  on  Soviet  industrial  ])  iv  pa  I'edncss 
iaakc  you  an  especially  we  1 1 - cpia  1 i f i cd  witness. 

You  nay,  of  course,  be  accoinpanied  by  .my  poi’sons  who 
you  believe  iniglit  be  helpful.  The  c ornii  i 1 1 ee  uoulil  jiaiticu- 
l.arly  uclc(T)'ie  your  .assoi'iate,  Mr.  T.K.  .Jones,  uho  has  pro- 
vi<le<l  Tpiite  useful  insiglits  to  this  co  imittee  in  llie  past. 

I have  enclose  i i copy  of  the  conini  ttce ' s guidelines 
for  witnesses.  I w.-ld  re(iuest  that,  i /i  acconbaji.  c with  the 
guidelines,  you  jirovide  tlie  committee  with  75  i.o[)ies  of  your 
prep.ared  statement  48  hours  in  aihance  of  your  ajiiiea  ra  nee 
before  the  committee.  You  will  .also  bo  a.-ked  to  deliver  a 
ten-iinnutc  sui.iiiiary  of  your  prepai'ed  statement  at  the  begin- 
ning of  tlie  sess  i on  . 


I hope  to  sec 
t i o n s , p 1 e :i  s e call 
at  202/224  - 23.57. 


you  on  Novi-aiber  18.  If  you  have  any  cpies- 
Bi  1 1 Kincade  of  the  .Joint  Committee  staff 


S i ncerc  ly , 

/ , 


^IV i 1 i i an/  P r o xm  i re  ^ 
Wicc  Ch.airman 
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INTRODUCTION 


riic  United  States  and  the  Soviet  Union  both  recognize  and  adliere  to  a policy  of  nuclear  deter- 
rence. The  U S.  approach  to  deterrence,  recently  reaffirined  by  Secretary  of  Defense  Donald  U. 
Rumsfeld,  is  to  "have  some  minimum  force  which  can  survive  even  a well  executed  surprise  attack 
in  adequate  numbers  to  strike  back  with  devastating  force  at  an  enemy’s  economic  and  political 
assets.”'  This  doctrine,  which  is  the  fouiulation  of  U,S.  national  security , is  more  comim>nly  reler- 
red  to  as  assured  destruction.  The  U,S.  sought  in  the  Strategic  Arms  l imitation"  Talks  (SALT  ) with 
the  IISSR  to  ensure  continued  viability  and  to  gain  mutual  acceptance  of  the  assured  ilestruction 
doctrine.  These  efforts  culminated  in  signing  of  a treaty  limiting  antihallistic  missile  (.\BM  I deploy- 
ments to  low  levels,  the  premise  being  that  such  deployments  undermined  deterrence  by  protecting 
an  aggressor’s  economic  and  political  assets  against  retaliation. 

Civil  defenses  have  much  the  same  effect  on  deterrence  that  an  extensive  ABM  ileployment 
would  have,  for  civil  defense  undermines  deterrence  by  protecting  an  aggressor’s  economic  and 
political  assets  against  retaliation.  Paul  H.  Nitze  recently  noted  that  the  Soviet  Union  has  adopted 
a program  of  civil  delense  preparation  and  concluded  that  “the  ability  ol  U.S.  nucleai  powei  to 
destroy  w'ithout  question  the  bulk  of  Soviet  industry  and  a large  proportion  of  the  Soviet  popula- 
tion is  by  no  means  as  clear  as  it  once  was,  even  if  one  assumes  most  of  U.S.  striking  power  to  be 
available  and  dirccteil  to  this  end.”“ 

Many  Americans  find  it  difficult  to  believe  that  civil  ilcfenses  couki  provide  effective  pmtcc- 
lion  against  nuclear  weapons.  The  whole  itlea  is  contrary  to  the  \v  idc"prcail  notion  that  nuclear  war 
wr'uki  he  the  end  of  all  mankim!  ami  that  the  l'..S.  possesses  a vast  "(ncrkill  capability.  Howevei. 
the  national  security  of  the  Laiiteil  States  depends  not  on  what  .\meiicans  believe  but  on  wh.il  the 
Soviet  leailers  believe.  I'xamm.ition  of  Soviet  literature  reveals  that  Ib.ey  hau  no  er]uivalen1  ol  the 
West's  coiuepl  of  assureil  destnalion.  On  the  contrary,  the  Sovir  I litoraturc  "pc.iks  of  their  eap.i- 
Isilitv  to  survive  and  recover  from  a nmlear  war;  and  some  s|iokesmen  even  Indd  out  the  possibility 
ol  vis  lory  frrmi  such  a war. 

fhe  existence  of  even  very  el  feclive  civil  ilcfenses  is  not  likely  P'  alter  the  Soviet's  present 
olijective  ol  .ivoiding  wai.  particularly  nuclear  war.  However,  the  Siniets  view  civil  delciisc  as  a 
I'orce  complementing  their  grinving  offensive  power,  fhe  Soviet  civil  delense  ehiel.  ( olonel-(  icneral 
A.  T.  Altunin,  wrote  in  I‘I74  of  the  relationship  of  civil  defenses  to  the  fiist-slrike  counterlorce 
mission  of  the  Soviet  offensive  forces: 
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While  the  Armed  I 'orees  take  as  their  ohjeetives  to  prevent  tlie  use  of  destructive 
means  aeainst  the  rear  of  a country  by  tlie  destruction  of  the  attack  weapons 
or  the  interception  of  tlie  weai>ons  on  tlieir  way  to  their  target.  Civil  Defense,  by 
carrying  out  protective  measures  and  tlie  thorough  preparation  of  tlie  population 
seeks  to  achieve  the  maxinumi  weakening  of  the  destructive  effects  of  modern 
weapons.-^ 

Ciiven  the  double  advantage  of  offensive  power,  which,  according  to  some  estimates^  consti- 
tutes a war-winning  capability,  and  civil  defenses  to  mitigate  the  consequences  of  what  the 
Russians  characterize  as  possible  desperation  moves  by  the  United  States,  the  Russians  could 
become  much  more  aggressive  in  future  confrontations.  Con.sider  the  situation  that  would  be 
faced  by  a U.S.  Presitlent  if  in  some  future  confrontation  the  Soviets  evacuated  their  population  and 
executed  the  final  actions  to  protect  their  industry.  The  consequences  of  further  escalation  would 
be  much  more  disastrous  to  the  United  States  than  to  the  Soviet  Union.  Hence,  the  “balance  of 
terror”  would  no  longer  be  balan  .ed;  it  would  favor  the  Soviet  Union.  It  would  also  create  great 
pressures  for  the  United  States  to  make  concessions  to  avoid  war.  For  these  reasons,  the  matter 
of  civil  defense  is  crucially  important  to  the  future  security  of  the  United  States  as  well  as  to  its 
political  and  economic  future. 

The  purpose  of  this  report  is  to  address  two  questions  regarding  civil  defenses; 

1.  Can  Soviet  industry  be  effectively  protected  by  the  methods  described  in  Soviet 
literature? 

2.  Is  it  feasible  to  apply  similar  concepts  to  protect  and  ensure  postwar  recovery  of  U.S. 
industry? 
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FACTORS  INFLDFNCING  INDUSTRIAL  REC0VF:RY 

Alter  Woikl  \V;ir  II.  inihlie  ;il(entioii  w;is  fociiseil  almost  exclusively  on  the  awesome  cleslruc- 
ii\e  power  of  miclear  weapons.  As  a result,  the  iiulustrial  recovery  ol  bombeJ  cities  such  as 
llirosliima  wetU  imnoticei.1.  However,  the  fact  that  iiuliistry  can  anil  will  recover  from  even  nuclear 
ilevastation  is  evident  from  the  published  findings  of  the  U.S,  Strategic  Bombing  Survey  of 
Hiroshima.  The  day  after  the  explosion,  bridges  into  downtown  Hiroshima  were  open  to  Iralllc, 
and  electric  service  was  restored  in  some  areas.  On  the  second  day,  trains  were  again  operating. 

By  tlie  third  day,  some  streetcar  lines  resumed  service.  Within  d ilays,  telephone  service  was 
restored  to  the  city  center.  In  the  outlying  areas  of  the  city,  water,  sewer,  and  gas  services  were 
neier  interrupted.  Wlien  the  U.S.  survey  team  arrived  2 months  after  the  explosion,  the  survivors 
were  starting  to  erect  dwellings  on  their  original  homesites.-*' 

A number  of  studies  done  in  the  U.S.  have  examined  the  factors  intluencing  industrial  recovery 
of  a nation  following  a nuclear  attack.  Taken  collectively,  the  results  indicate  that  survival  ol  the 
work  force  is  by  far  the  most  important  factor  in  industrial  recovery.  Figure  1 , which  was  derived 
from  the  results  of  several  of  these  studies,  compares  the  relative  importance  of  the  work  force  and 
of  capital  assets  to  recovery  time.  As  can  be  seen,  if  one-half  the  work  force  were  destroyed,  recov- 
ery w'ould  take  three  times  as  long  as  it  would  take  if  half  the  capital  assets  w'ere  destroyed.  The 
iiiiportance  of  the  work  force  was  dramatically  demonstrated  in  Hiroshima.  Japan.  Within  days  of 
the  attack,  manual  labor  alone  was  able  to  reopen  the  bridge  that  was  the  target  of  the  atomic  bomb 
(Figure  2).  The  restoration  of  streetcar  service  in  Hiroshima  also  resulted  from  a concentrated 
effort  by  the  work  force.  They  replaced  trolley  wires  and  realigned  rails,  as  shown  in  Figure  3,  and 
were  the  major  contributors  to  the  early  restoration  of  services. 

Second  in  importance  to  survival  of  the  work  force  is  survival  of  the  capital  assets  of  a coun- 
try. In  this  regard,  the  machinery  of  production  is  more  important  to  prompt  recovery  than  the 
buildings.  The  main  Messerschmitt  plant  at  Augsburg  was  destroyed  by  over  500  tons  of  bombs. 
Thirty  buildings  and  70'.r  of  stored  material  were  destroyed,  but  only  one-third  of  the  machine  tools 
were  damaged.  Hence,  production  capacity  was  reduced  by  only  35'%,  and  the  plant  was  back  in  full 
production  in  little  over  I month. It  was  al.so  demonstrated  in  Hiroshima  that  industrial  functions 
do  not  depend  on  survival  of  the  buildings.  Figure  4 shows  a power  converter  station  that  was 
returned  to  operation  with  only  a weather  cover  constructed  of  canvas,  lumber,  and  ropes. 
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Figure  3.  Bridge  24.  West  End  of  Bridge.  Streetcar  Rails  Moved  Laterally  15  Inches  to  the 

North  When  Blast  Effects  Shifted  Bridge  Deck  i 1,000  Feet  to  Gi,  2,230  Feet  to  Az). 


Building  35B.  Rectifier  and  Rotary  Converter  in  Operation 
Under  Temporary  Canvas  Shelter. 
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Tito  RiiNsitins  li;ivo  llieinsclvcs  liciiioiistrateel  that  industrial  huiklings  arc  not  essential  to  con- 
tinued production.  I'o  protect  their  aviation  industry  from  German  bomber  attacks,  the  Soviets  in 
ld41  used  railroad  cars  to  relocate  approximately  1,523  industrial  enterprises,  including  1 ,3b0 
large  war  plants,  to  the  Trans-Volga,  Urals,  l-astern  Siberia,  aiul  to  Kazakhstan  ami  Central  Asia. 
This  relocation  involved  85*/'  of  the  entire  aviation  industry.  At  many  sites,  resumption  of  produc- 
tion began  even  before  temporary  facilities  were  constructed.  Machines  were  set  up  on  temporary 
platforms  in  the  open,  and  work  was  accomplished  in  weather  that  reached  -40  degrees.  Within  a 
year,  production  rates  exceeded  the  highest  rates  that  had  been  achieved  prior  to  the  relocation.^ 
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PROTECTION  OF  THE  INDUSTRIAL  WORK  FORCE 

In  Ihc  Unilcd  St;itos.  public  perceptions  of  iuiclc;ir  w;ir  ;nv  oriented  mtiinly  towuril  iropulution 
I'atulities.  Many  Americans  believe  llial  the  nuclear  arsenal  of  the  L'.S.  is  sumcient  to  destroy  the 
ciiiire  Soviet  population  seveial  times  over,  a cajiability  commonly  referred  to  as  ■'overkill.”  How- 
ever. "overkill”  is  a m>  th  rather  than  a real  capability  possessed  by  either  the  U.S.  or  the  USSR. 

More  important,  Soviet  authors  point  out  the  fallacy  in  the  "overkill”  arjiument.  stating  that  such 
a theorv  is  baseil  on  an  "over-simplified,  one-sided  airproach.”* 

In  Ollier  tor  .Americans  to  judge  the  true  position  of  the  U.S.  in  a future  nuelear  confronta- 
’ tion,  it  is  first  necessary  to  establish  some  perspective  as  to  how  damaging  a U.S.  nuclear  retaliatory 

strike  might  be  to  Soviet  targets.  Brielly  suimnari/ed,  the  U.S. /'USSR  survival  capabilities  are  as 
follows.  (liven  a first  strike  by  the  USSR,  the  U.S.  would  have  on  the  order  of  half  of  its  nuclear 
arsenal  ( ICBMs.  SLBMs,  and  bombers)  surviving.  If  these  weapons  were  programmed  to  achieve  maximum 
destruction  of  industrial  targets,  the  entire  U.S.  surviving  inventory  could  destroy  unprotected  people  in. 

I at  most,  X'r  of  Soviet  territory.  If  the  people  were  protected  by  simple,  foxhole-type  shelters,  the  lethal 

. j area  that  could  be  imposed  by  the  U.S.  surviving  arsenal  would  be  reduced  to  one-third  of  \"(  of  the  Soviet 

I land  mass.  People  in  tlie  remaining  99-2l37r  of  tiie  Soviet  Union  would  survive.  There  woukl  he  no 

lingering  lethal  fallout. 

I ;■ 

If  the  U.S.  were  to  program  all  its  weapons  to  detonate  at  ground  level,  a lethal  level  of  fallout  | 

• 1 
might  be  spread  over  a wider  area,  but  such  an  action  would  cut  in  half  the  lethality  of  the  weapon  i 

f j against  industrial  tareets.  With  favorable  weather  conditions,  a lethal  level  of  fallout  could  be  ! 

I spread  over  up  to  about  159'  ot  Soviet  territory.  However,  simple  shelters  can  be  constructed  in  a 

I few  hours  to  protect  people  against  fallout  until  the  radiation  intensity  decays  to  a nonlethal  level. 

. j Figure  5 shows  that  within  a week  after  a worst  case  U.S.  retaliatory  attack,  the  Russians  could  be 

: I out  of  their  shelters  for  at  least  an  8-hour  work  day  in  979f  of  Soviet  territory. 

' The  above  figures  clearly  indicate  that  survival  fre  n nuclear  war  is  a matter  of  dispersal.  If  ' 

the  Soviet  population  remained  concentrated  in  a small  area  (the  top  200  cities  total  about  one- 

fourth  of  \'<  of  Soviet  land  area),  their  population  losses  would  be  heavy.  Conversely,  if  the  popu-  | 

lation  is  spread  out  and  sheltered,  losses  will  be  reduced  to  a low  level.  Figure  (i  illustrates  this  j 

point.  If  the  Soviet  urban  popidation  remains  in  the  cities,  the  Soviet  Union  would  lose  most  of 

*for  a more  complete  discussion  of  the  Soviet  views  on  '‘overkill."  see  The  Role  o,l  Xiicicar  /'ones  in  Current  Smiel 
Strategy  bv  1 eim  (>oure.  Foy  I)  Koliler.  and  Mose  I . Ifarvey.  Center  for  .Advanced  International  Studies,  (tnjversitv 
of  Miami,  I‘I74.  p.  (r(). 

"i* 

! The  calculations  from  vvliich  these  figures  aie  extracted  have  been  furnished  to  the  Committee  at  a higher  classification. 
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PERCENT  OF  SOVIET  AREA  EXPOSED  TO  200  RADS  OR  GREATER 
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TIME  IN  SHELTER  (BEFORE  FIRST  EGRESS)  - DAYS 

Figure  5.  Worst  Case  Effects  of  U.S.  Surviving  Nuclear  Arsenal 
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Figure  6.  Soviet  Population  Fatalities  (Surviving  U.S.  Strategic  Forces) 
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iK  iiuluslii.il  work  toiw  I \«.'n  UM‘  of  iiib.in  slu'llors  would  iu>l  liclp  mudi  againsi  a U.S.  altack 
vk-siuiKul  lo  doslun  I'opul.ition.  I li'wovor,  using  only  luiuiuuil  disporsal  such  as  could  be  oblaincil 
In  oidciing  ilic  popiilalii>it  lo  w.ilk  for  one  day  away  froiu  the  cities  talalilics  could  be  signill- 
c.inl!>  reduced  it  simple  shellers  ol  llie  type  shown  in  Soviet  manuals  (I'igure  7)  were  constructed 
or  it  the  I'.S.  followed  a policy  ol'  retaliating  against  industrial  targets.  A full  .'-day  evacuation  of 
the  t\pe  ealled  for  in  Soviet  plans  vvoukl  reduce  tl'icir  fatalities  to  no  more  than  10  million  people, 
riiis  latter  figure  .ipproximates  that  given  by  a Soviet  civil  defense  text.^ 

The  conclusion  is  that  the  Soviets  can,  during  the  early  stages  of  a crisis,  take  the  steps  neces- 
sarv  to  ensure  a very  high  level  of  survival  for  their  work  force.  The  most  important  prereciuisite  to 
such  protection  is  first,  planning,  and  second,  the  existence  of  a trained  cadre,  Soviet  literature  and 
textbooks  prov  ide  extensive  detail  on  their  plans  and  preparations.  These  preparations,  in  addition 
to  comprehensive  planning  for  evacuation,  include  provisions  to  protect  fvrod  supplies  and  manage 
crops  ami  livestock,  to  ensure  medical  care,  and  to  maintain  the  means  of  governmijit-and  party 
control.  A very  comprehensive  analysis  of  the  Soviet  preparations  is  published  in  War  Survival  in 
Soviet  Strategy  by  Leon  Goure. 

The  U.S.  work  force  could  be  protected  nearly  as  well  as  their  Soviet  counterparts  if  the  U.S. 
initiated  a basic  civil  defense  program.  The  United  States  does,  however,  need  to  overcome  some 
disadvantages;  first,  tlie  U.S.  has  less  territory  over  which  to  disperse  its  people;  second,  after 
.ittacking  U.S.  forces,  the  Soviets  would  have  more  weapons  with  which  to  attack  the  U.S.  cities 
and  evacuation  areas  (the  amount  of  Soviet  superiority  is  shown  in  Figure  8.)  The  net  effect  of 
these  factors  is  illustrated  in  Figure  9. 

The  Soviets  could  cover  the  entire  conlinenlal  U.S.  with  a level  of  fallout  so  high  that  for  at 
least  a few  days  shelter  would  be  retiuired,  while  the  LkS.  could  cover  only  I S't  of  Soviet  territory 
with  lethal  fallout.  More  of  the  U.S.  population  would  have  to  stay  in  the  shelters  for  a longer 
period  of  time  than  their  Soviet  counterparts.  After  one  week,  Americans  in  I 59'  of  the  U.S. 
would  still  be  unable  to  leave  the  shelters  for  an  8-hour  work  day  compared  to  about  .5' ' for  the 
Soviet  Union.  The  higher  level  of  radioactive  contamination  received  by  the  U.S.  would  ilcmaiid 
greater  reliance  on  radiation  monitoring,  rescue  activities,  and  on  area  decontamination  work 
(Sviviet  pnreedures  for  these  activities  are  noted  in  their  manuals  and  vlescribeil  in  trainine  exercise 
reports  ) It  should  be  notcil  th.it  .ilmost  half  of  the  potential  radioactive  cont;imiiuition  ot  the  U.S. 
would  result  because  the  U.S.  has  at  present  largely  abandoned  its  air  defenses,  and  the  Soviet 
B.ickfire  bombets  could  penetrate  unopposed  to  U.S.  targets.  Restoration  vif  even  riKlimcnt;ii y air 
ilcfcnses  would  .'liminate  most  v)l  the  potential  contamination  of  the  L!  S.  by  the  Backfire  force. 
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SHELTER  IN  CLAY  GROUND  WITH  A COVER- 
ING OF  CANE-REED  ARCHED  FASCINES:  (1) 
FASCINES:  (2)  LAYER  OF  COMPACTED  CLAY 
3-5cm  THICK:  (3)SOIL  LAYER  70-80cm 
THICK 


SHELTER  IN  SANDY  SOIL  MADE  OF 
ANNULAR  BRUSHWOOD  FASCINES:  (1) 
FASCINES:  (2)  LAYER  OF  COMPACTED 
CLAY  3-5  cm  THICK:  (3)  SOIL  LAYER 
70-80  cm  THICK 


Shelter  for  10  persons 

Shelter  for  20  persons 

Shelter  of  hooped 

Single  row 

Double  row 

Double  row 

framework 

Without 

With 

Without 

With 

Without 

With 

covering 

covering 

covering 

covering 

covering 

covering 

10 

20 

and  designation 

of  the 

sloping 

part 

of  the 
sloping 
part 

of  the 

sloping 

part 

of  the 

sloping 

part 

of  the 

sloping 

part 

of  the 

sloping 

part 

persons 

persons 

Cane  reeds 

12 

13 

11 

10 

17 

15 

15 

23 

(brushwood),  m^ 

Poles,  m3 

0.04 

0.6 

0.04 

0.5 

0.04 

0.6 

1 mm  wire,  kg 

4 

4 

3.5 

3 

5.5 

4 

7.5 

13 

Canvas,  m2 

17 

10 

17 

10 

17 

10 

16 

16 

1 No.  of  persons  in  brigade 

12 

12 

12 

12 

14 

14 

12 

16 

1 Preparation  of  basic 

40 

35 

30 

25 

50 

40 

75 

105 

components  for  cover, 
hours  of  labor 

Building  the  shelter. 

80 

85 

75 

80 

110 

105 

95 

150 

i hours  of  labor 

General  construction 
time,  hours 

11 

11 

..  . . 

9 

9 

12 

11 

15 

16 

Figure  7.  Soviet  Shelter  Concepts 
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PERCENT  OF  TERRITORY  EXPOSED  TO  MORE  THAN  200  RADS 
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SECOND  STRIKE  ATTACK  BY  SURVIVING  INVENTORY 
MAXIMUM  FALLOUT  ATTACK  ON  POPULATION 
EXPEDIENT  SHELTERS:  PROTECTION  FACTOR  = 200 

'A  SOVIET  FIRST  STRIKE  AGAINST 
U S.  FORCES  FOLLOWED  BY  U.S. 

RETALIATION  AGAINST  SOVIET 
FORCES  AND  SOVIET  ATTACKS  ON 
U.S.  CITIES  RESULT  IN  ABOUT  THE 
SAME  LEVEL  OF  RADIOACTIVE 
CONTAMINATION  OF  THE  U.S.  AS 
WOULD  SOVIET  RETALIATION 
AFTER  U.S.  FIRST  STRIKE 


RADIOACTIVE  CONTAMINATION  OF  UNITED  STATES 
'CAUSED  BY  SOVIET  WEAPONS* 


24  HOURS  EXPOSURE  EACH  DAY  AFTER  EGRESS 
8 HOURS  EXPOSURE  EACH  DAY AFTER  EGRESS 
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4 8 12  16 

TIME  IN  SHELTER  (BEFORE  FIRST  EGRESS)  - DAYS 

Figure  9.  Worst  Case  Comparative  Effects  of  Surviving  Nuclear  Arsenal 
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PROTI  C I ION  OI  INDUS!  RIAL  C APITAL  ASSETS 


1 he  ^ilKli^g^  ol  the  I'.S.  Str;itegic  Bomlhni;  Survey  gave  strong  iiKlieations  to  the  world  coin- 
mumiv  ihal  survival  ol'a  eomitry’s  population  and  recovery  of  its  economy  was  possible.  I he 
recomnienilations  ol  tliis  sui  vev  learn  were  of  even  greater  importance  in  establishing  what  meas- 
ures were  necessarv  to  protect  against  the  elTects  of  nuclear  warfare.  The  major  recommendations 
are  listeil  below; 

1.  Dispersal  ofcritical  iiulustry  into  small  communities.  It  was  notetl  speciUcally  that 
Hiroshima,  from  an  industrial  point  of  view,  was  not  a good  target  fora  nuclear  weapon 
because  of  the  remoteness  of  the  industrial  concentration  from  the  center  of  tlie  city. 

2.  Bvnnb-resistant  construction,  either  underground  for  highly  critical  ami  compact  imlus- 
tries  or  earthquake-resistant  construction 

3.  Passive  measures,  including: 

Low  building  density 

Natural  and  man-made  firebreaks 

Protection  of  fire  departments,  pumping  stations,  power  systems,  and  communica- 
tion centers 

.Alllnnigh  the  U..S.  elu>se  to  ignore  the  fimlings.  the  Soviets  were  attentive  to  such  require- 
ments aiul  implemented  a civil  vlefense  plan  that  incorporateil  the  LhS.  team's  recomnienilations 
together  with  some  valuable  innovations  of  their  own.  Of  the  U.S.  recommendations,  dispersal  is 
far  the  mo>t  effective  form  of  protection  against  nuclear  weapons.  Tlie  U.S.  retaliatory  arsenal, 
even  if  devotevl  entirely  to  industrial  target  destruction,  could  cover  no  more  than  2'r  to  of  Ihe 
Soviet  Union  am!  no  more  than  a few  thousand  aim  points.  Hence,  industrial  installations  in  the 
USSR  vvill  survive  if  thev  are  dispersed  over  more  area  or  more  aim  points  that  the  LhS.  can  cover. 

Since  its  implementation  in  1632.  the  Soviet  civil  defense  program  has  established  effective 
pri'cedures  for  industrial  dispersal  These  can  be  divided  into  four  types.  The  first  tvjie  is  to  dis- 
perse new  industry  away  from  the  major  cities.  During  Ihe  last  decade,  the  Soviets  have  located 
more  Ih.m  three-fourths  of  their  new  industry  in  small  and  meilium-si/ed  towns.  A second  type  of 
vlispersal  is  to  sop.irate  all  new  iinlustrial  silos  by  a distance  adeiiuate  to  ensure  that  a single  U.S. 
warhead  cannot  destroy  two  adjacent  factories.  .\  third  tv  pe  ofdisivers.il  is  aceomplished  by 
seiv.ir.iting  the  indiviilual  f.ictory  buihlings  within  a complex;  this  would  reduee  the  effeetiveness 
of  smaller  weapons;  i.e..  more  than  one  weapon  would  be  re(|uired  to  desirov  a single  factorv.  Fig- 
ure 1 0 ilhistr.ites  these  tv  pes  of  dispersal  as  practiced  by  the  Soviets.  I he  twav  faetories  shown  are 


I . ;it.  >i  \ li'-m  ll. -i  I. iiL\- ^il\  .uu!  .. II.’ s.-|'.ii. liv’d  b>  iu.’.iil>  2 l'lll^■'^  Ir.slcad  ol 

II  ma  .1  siiiu'L’  lai.:,  iMiikinvj,  ilio  l.i.vti'r\  in  w' >inj'iisi.’d  orM.’\i.'i:il  mikiII  I 'iiildiiifiN  M'p.irali.'d  tiy  lU'.iily 
.1  .;i;aiii.T  o!'  a miK-;  iha  inii.'i\i.’niiK  Npaac  K lypuall\  plowed  ynnmil  im'  ureenlx'IlN  that  I’oini  a 
naUiral  riiohroak.  l or  eoiii(\!nson,  I'iymv  I I •'hows  to  the  same  Neale,  a relatively  new  I'.S.  iiuliis- 
irial  eomp!e\  near  a sni.ill  town.  Two  dilYeienl  eoinpanies  nIuiiv  this  eomplex.  am!  the  IniildiiigN 
ol  eaeh  eomnanv  .ire  large  and  elo'e  tc'gether.  ,\s  ean  he  Neen,  the  LhS.  industrial  eomplex  is  iiune 
uilnerahle  to  niielear  attaek  than  the  ilispersed  Soviet  site.  To  ileslroy  the  Soviet  eomplex  woiilil 
require  eight  times  more  meg.itonnage  per  square  foot  of  the  roof  area  than  would  he  needed  to 
destroy  the  U.S.  eomple.x. 

A fourth  type  ot  ilispersal  is  termed  “erisis  reloeation”  and  involves  establishment  of  reloeation 
laeilities  tor  the  more  eritieal  enterprises.  Some  of  these  laeilities  are  tullv  equipped  and  maintained 
on  a standhv  basis.  Others  are  partially  equipped  and  ean  be  jnit  into  riperation  in  a short  time. 
During  tin  emergeney,  equipment  as  well  as  the  temporary  struetiires  in  which  to  house  it  would  be 
moved  trou;  the  peacetime  factory  to  the  reloeation  facility.  Reports  iiiilicate  that  during  World 
War  II.  the  Russians  were  able  to  move  all  eciuipment,  stockpiles,  and  documents  out  of  a faetorv 
in  .ibout  10  days.*'* 

Another  type  erf  proteetion  recommendet/  hy  t/ie  T'.S.  Romhing  Suncy  team  was  the  consirtic- 

tii'ii  of  bl.isi-resistanl  siruetures.  ,\pparently  the  Serviets  htive  also  ptiiil  serious  .itiention  to  this 

recommend.itiirn  In  Idtid.  Marsh.il  Cluiikov.  tlien  chiefof  civil  defense  in  the  L'SSR.  saiil  that: 

'I  here  are  testevl  teelmic|ues  and  tneasures  to  be  used  in  industrial  construction 
that  can  lessen  the  destruction  and  reduce  the  likelihood  of  secoiulary  e.xplo- 
sioiis  and  fires.  Preliminary  calculations  show  that  they  can  lessen  the  effects 
of  a nuclear  attack  by  approximately  80  to  dO  percent  without  great  money 
aiul  materiel  expenditures.' 

file  extent  to  which  the  .Soviets  may  have  implementeii  such  measures  is  not  known;  neither 
vhr  we  know  of  the  specifics  of  the  construction  techniciues  referred  to.  However,  even  very  small 
improvements  in  harviness  anvl  fire  resistance,  if  employed  in  conjunction  with  wide  separation  of 
buihlings.  would  subst.mtially  reduce  the  retaliatory  effectiveness  of  the  highly  survivable  U.S. 

SLBM  force. 

One  of  the  major  causes  of  loss  of  iiuhistri.il  capital  assets  in  Hiroshima  was  lire.  One  wav  to 
prevent  fire  d.im.ige  is  to  reihiee  the  quantity  of  combustible  materials  in  the  area,  fhe  Hiroshima 
survey  notcvl  lh.it  the  exlcrn.il  striieture  aiul  contents  of  a few  of  the  buiklings  were  gener.illy  non- 
eombiistible.  1 hese  buiklings  suffei.,1  much  less  vkimage  than  neighboring  struelures.  In  the 
buikimg  slunvn  in  I igure  1 2.  fhe  wing  laving  the  blast  was  burnevl.  but  suffereil  negligible 
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Figure  1 /.  Auburn  Complex 


BuHd:n(j  €5.  Irnetici'  Th,rd  Story  'vVcst  Winy  Shewing  Conditior  in  Portion  Not 
Burned  Out  Note  scarring  of  piaster  on  beams  anr!  ceding  by  flying  glass  Also 
note  congest, on  and  combustibility  of  contents. 
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siriKtunil  dam.iizo.  Tho  jicliacoiit  wiiii;  was  not  buniL'd  and  is  sliown  hack  in  oporation  soon 
alter  the  blast.  MuJi  of  the  I'SSR's  new  industrial  eonstruction  is  highly  rireproof.  eonerete  and 
steel  are  used  aluu'si  e\elusi\ely.  Moreover,  reports  indicate  that  even  existing  faelories  are  taking 
steps  to  reduce  the  eoiubuslible  material  in  aiul  around  the  plant  faeililies.  I he  book  eoaulhored 
by  the  director  and  civil  defense  chief  of  the  First  State  Ball  Bearing  I’lant  in  Mriseow,  A.  A. 
(Iromov.  provides  a classic  example  of  the  use  of  fire  prevention  teclmiiiues.  I'ire  protection 
improvements  extended  to  the  fence  line;  a wooden  fence  was  replaceil  with  a masonry  lence. 
Wooden  cooling  towers  in  the  plant  area  were  replaced,  and  artesian  wells  were  constructed  to 
ensure  an  uninterruptible  supply  of  water  for  firefighting. 
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PROTl  ( TION  or  PKODDCTION  M ACHINERY 

In  1 limslniii:i.  I.ip;in,  most  ol'  llic  iLinuiuo  tn  nuioliiiK'iA  was  caiisoil  In  I'iro  rallioi  than  In 
Mast  or  otlu-r  nui.k-ar  otTci.  ls.  I'lio  sl  coiuI  major  cause  of  maeiime  damage  was  due  to  dehris  I'mm 
eollapsing  buildings  striking  the  maeliines. 

I'igure  1 3 shows  a burned  out  eleetrieal  generating  st;ition.  This  station  eouki  Itave  suiAi\ed  in 
operational  condition  except  for  the  lire  that  started  from  combustible  material  in  I'ront  ol  the 
building.  I'igure  14  shows  the  interiors  of  small  machine  shops  just  outsiile  the  l ire  /one.  The 
building  in  the  lower  photo  suri’ered  extensive  structural  damage.  It  has  been  braeed  with  poles 
and  "guy-wired"  with  a chain  to  keep  it  I'rom  tailing  over.  Sheet  metal  covers  have  been  placed 
over  the  machines  to  protect  them  Irom  the  rain.  The  maclo'ne  shop  shown  in  I'igure  1 collapseil. 
but  somevine  had  crawleil  through  the  debris  to  apply  a coat  of  protective  grease  to  the  machinerv . 
All  of  these  m.icliine  shops  could  have  returned  to  nearly  lull  operation  within  a few  days  or  a 
couple  of  weeks. 

rile  Soviet  civil  dei'ense  manuals  provide  lor  a number  of  possible  ways  to  protect  critical  pro- 
vluction  machinerv  from  luwkar  damage.  Protective  me. ms  (illustrated  in  I'igure  16)inckkle 
structures,  enclosures,  hood . and  housings,  and  camipies.  Perh.ips  the  simplest  and  most  elTee- 
tive  protective  method  viescribed  in  Soviet  litei.iture  is  to  cover  vital  eciuipment  with  sandlnigs  or 
w .Iter.  In  ( 'o  //  /)< 7'e/oi’  nf  .in  liuliisiriul  lihl'ilLiiinn.  A A.  ( Iromov  described  the  actions  taken  to 
ensure  continuitv  of  utilities  (electrical,  gas.  etc  ).  f)ther  Soviet  literature  describing  civil  elefensc 
exercises  iii  iiulu'trial  plants  also  leave  the  impression  that  protective  measures  are  taken  prior  to 
final  cv.icu.ition  of  the  weiik  force.  However,  these  deseripiions  are  not  sufficientiv  explicit  to 
e'l.iblish  the  practic.dilv  .md  effectiveness  of  protection  measures  for  industri.il  m.ichinery. 
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Figure  13b.  Building  131  A.  Looking  North  Showing  Turbo 
Generator  and  Burned  Out  Electrical  Panels  at 
North  End  of  Building 
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Figure  14.  Interior  of  Small  Machine  Shops  About  7,500 
Feet  South  of  Gz  Showing  Typical  Combustible 
Construction  and  Arrangement  of  Machinery. 
Congestion  is  no  Greater  Than  in  Small 
American  Shops. 
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Building  G,  6,000  Feet  South  of  Gz,  Looking  West. 
A Wood-Frame,  Light-Engineering  Shop  Collapsed 
as  a Unit  by  Blast.  No  Fire. 
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CIVIL  DLI  LNSL  PLANNING  STUDY 

111  075,  1'Ik'  Biioiiit;  Coinpiiny  initi;iloi.l  an  internal  civil  ilcfcnsc  planning  study  to  estimate 
the  elTeetiv  eness  of  tlie  Sov  iet  civil  defense  preparations  and  to  determine  the  feasibility  of  apply- 
ing such  measures  to  U.S.  iiulustry.  The  approach  used  was  to  iluplicate  the  planning  aiul  prejiara- 
tion  processes  being  used  in  the  Soviet  Union.  Hie  stiuly  was  assignevi  to  Mr.  John  R.  Potter, 

Boeing's  facilities  manager.  Mr.  Potter  is,  in  effect,  the  U.S.  counterpart  of  A.  ,A.  (iromov.  the 
(.lirector  atul  civil  lietensc  cliiet  ol  the  F irst  State  Ball  B'-'armg  Plant  in  Moscow. 

.Mr.  Potter  was  given  the  same  technical  materials  that  were  probably  given  to  (iromov  by  the 
Soviet  civil  defense  organi/ation;  these  includevl  manuals  and  various  publications  on  planning  for  the 
civil  defense  of  industrial  facilities,  r'inally,  Mr.  Potter  was  given  a eop\-  of  the  book  written  by 
('iromov  liescribing  the  specillc  protection  measures  he  had  instituted  to  protect  his  ball  bearing 
plant.  Mr.  Potter  was  asked  to  stuilv  the  Soviet  literature  and  follow  its  step-by-step  instructions 
to  the  e.xtent  of  preixiriiig  a plan  showing  in  specific  detail  how  the  Soviet  protection  concepts 
would  be  applied  to  the  Boeing  industrial  facilities.  The  principal  steps  called  for  and  aecomplished 
in  the  planning  study  were  as  follows: 

1.  Determine  which  macliines  are  critical  (o  continual  production. 

2.  Determine  the  strengtiis  and  weaknesses  of  each  critical  machine  and  develop  methods  to 
protect  it. 

-V  Determine  cost,  time,  and  technical  feasibility  of  implementing  e.xpedient  protection 
for  postattack  recovery. 

4.  Determine  the  capability  of  the  surrounding  region  to  assist  in  recovery,  assuming  the 
surrounding  region  is  also  attacked. 

Hie  study  began  with  a review  of  various  weapons  el'fects  studies  and  Soviet  civil  defense 
liter.itiire.  .\  representative  Boeing  industrial  facility  was  then  selected  forevaluation,  and  studies 
were  conducted  to  determine  how  to  ensure  the  survivability  of  the  equipment  in  that  facility. 

Tinally . an  analysis  was  conducted  to  evaluate  the  survivability  of  industrial  capabilities  in  an 
urb.iiii/ed  industrial  region. 

I he  Boeing  rompany's  maiuifacturing  facility  in  Auburn.  Washington,  was  selected  for  analy- 
sis. .Aside  from  its  ready  accessibility  to  the  Boeing  study  team,  the  Auburn  facility  (see  I'igure  I 7) 
appears  to  be  a gooil  choice  for  several  reasons: 
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1.  It  is  a iiu;li  ios'liiu>loi;\  fai-ilily. 

2.  It  is  tlu'  basic  machine  shop  on  which  Boeing  aircrafl  proiinction  ciepeiuls.  (Most  otlier 
Boeing  tacililies  assemble  liigh-lolerance  parts  machineil  at  Auburn.  Recovery  of  these 
asseml'K  iMants  wouKl  be  a less  din'icult  task  since  few  high-toleranee  machines  are 
involved  I. 

3.  .Auburn  machines  are  large,  varied,  and  comple.x,  giving  a good  cross  section  of  machines 
throughout  industry.  (Auburn  is  one  of  the  largest  machine  shops  in  the  world.) 

It  was  assumed  that  if  protective  measures  work  for  Auburn,  they  should  work  for  other  industries 
employing  similar  machinery. 

I he  types  of  machines  examined  in  the  study  were  selected  because  they  are  large,  expensive, 
crucial  to  aircraft  production,  difficult  to  replace,  and  generally  difficult  to  repair. 

1.  rive-axis  milling  machines  (Figure  18) 

2.  Spar  mills  (Figure  19) 

3.  Skin  mills  (Figure  20) 

4.  Autoclaves  (Figure  21 ).  These  are  used  to  provide  a controlled  heat/temperature 
environment  for  curing  of  structural  adhesives. 

5.  Heat  treat  facility  (Figure  22) 

().  Process  lank  lines  (Figure  23).  These  are  used  for  such  functions  as  cleaning  and 
corrosion-proollng  large  parts. 

Several  different  types  of  protective  measures  were  consiileretl  in  the  course  of  the  study, 
flic  investigation  first  centered  on  canopies;  i.e.,  relatively  light  protective  structures  that  could  be 
moved  over  the  machines  prior  to  evacuation  of  the  work  force.  In  general,  typical  industrial 
buildings  suffer  significant  damage  at  ,ibout  2 to  5 psi  and  complete  destruction  at  about  10  psi. 

C anopy-type  structures  coukl  proviilc  some  protection  from  the  debris  of  a collapsing  building  as 
well  as  from  the  free-field  nuclear  blast  environments.  An  unprotected  industrial  machine,  although 
it  might  survive  greater  overpressures  in  an  open  Held,  vvouki  suffer  major  ilamage  if  the  buikling 
collapsed  on  top  of  it.  It  was  considered  that  the  use  of  canopies  might  also  work  well  for  the 
newer  Soviet  f.ictories  since  the  buildings  are  separateil  by  a greater  distance  than  in  the  U.S.  and 
most  of  the  U.S.  rclalialory  weapons  are  much  smaller  than  the  Soviet  weapons.  However,  the 
lO-psi  protection  limit  afforded  by  the  steel  canopies  was  considered  inadequate  to  protect  either 
the  U.S.  facilities  or  the  okler  Soviet  lacilities. 
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Figure  18.  Five-Axis  Milling  Machine 
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As  ONorprcssiirc  lovoU  incaMso  above  10  psi,  llie  si/e  (aiul  eost)  of  protective  arches  or  canopies 
increases.  In  aiklition  to  iVNi'lint!  u'rtical  loails  from  blast  anil  froni  rallinj!  roof  structure,  the  pro- 
tective structure  must  resist  siOe  loads  from  the  blast  wave  overpressure  anil  ilynamic  pressure. 

•Some  method  of  tie-dowtis  or  massive  foundations  thus  are  necessaiv  to  resist  the  siilevvaril  transla- 
tion and  overturning  forces.  .As  ilesign  work  progresseil  on  sever.d  potential  eaiulidale  luotective 
Ntructures.  it  ivcame  ai'parent  that  the  overtuiiting  loads  were  predominant  and  reijuired  proliibi- 
tively  massive  tie-downs  and  foundations  at  overpressures  of  20  to  .M)  ]vm.  1 oi  ly  psi  was  about  the 
technical  litnit  at  which  foundations  and  tie-dovv  iis  were  adequate  to  resist  overiuining  lo.uis.  .At 
this  overpressure  level,  the  si/e  and  mass  of  the  protective  structures  made  them  piohibitivciy 
espensive  and  cumbersome.  In  addition,  permanently  in-place  structures  would  require  eMcn- 
sive  modification  to  the  oiiginal  factorv'  layouts  and  even  then  would  interfere  with  work  flow, 
file  study  team  concluded  that  the  use  of  canopies  was  unacceptable  trom  the  standivomt  of 
cost,  interference  with  machine  power  and  chip  removal  syslcius.  and  productivity  imixict.  The 
c\|vnse  of  implementing  this  scheme  in  an  existing  plant  would  be  enormous.  It  would  probablv 
be  unaccept.ible  even  in  a new  plant  designed  for  hardness. 

At  this  point,  the  study  team  began  to  "think  Russian.”  The  cheapest  inotective  method 
shown  in  the  Sov  iet  literature  is  to  pack  the  machinery  in  sandbags  or  earth  (l  igure  24)  fliis.  in 
.iddition  to  protecting  against  structural  debris,  would  protect  tigainst  blast  pressures  up  to  80  psi. 
Moreover,  unlike  the  canopies,  tlte  soil  cover  would  protect  tigainst  fire.  The  disadvantage  of  this 
method  is  that  the  equipment  is  out  of  operation  until  the  soil  is  removed  and  is  subject  to  corro- 
sion unless  care  is  taken  in  greasing  or  painting  all  surfaces  that  might  corrode. 

Preliminary  examination  of  ty  pical  industrial  areas  indicated  that  the  level  of  privlection 
'btain.iblc  trom  earth  cover  (40  psi  minimum.  80  psi  maximum)  would  be  generally  tiileqiiale  to  pro- 
tect machinery  in  all  but  high-density  industrial  areas.  However,  to  ensuie  survival  of  unique  machin- 
ery such  as  skin  mills,  the  40-psi  to  80-psi  protection  level  would  not  be  adequate  if  the  machinery 
w.is  located  in  a single  building  such  as  is  the  case  at  the  Boeing  Auburn  facility.  In  theory . such 
.1  problem  could  be  solved  by  distributing  the  machines  among  the  sever.il  Boeing  plants  m the 
metropolitan  aica  Such  distribution  would  provide  adequate  protection  agtimst  low-yield  weapons. 

1 he  increase  in  production  costs  resulting  from  such  a move,  however,  would  be  intolerable  m the 
high  competitive  environment  of  the  aerospace  industry.  .Alternatively . highei  levels  ol  hardness 
coulil  be  usixl  to  protect  nondispersed  facilities  (IJ.S.  and  older  Russi.m  l.ictoiies)  ag.iinst  high- 
yield  i 1- megaton)  weapons.  Having  considered  these  factors,  the  study  team  began  to  se.irch  foi 
protcetive  methods  tliat  would  iirovide  higher  levels  of  protection. 
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OiK-  ol  tho  r;i>.u>rs  that  limits  the  pi\)toctive  capability  of  the  earth  cover  methoii  is  the  soil 
motion  tluit  wouKl  be  iiuiuced  b\  a luklear  blast.  .At  about  80-psi  air  overpressure,  shock  troiii  the 
soil  motion  is  sutficient  to  t.hunaee  e\.n  massive  machir.es.  lo  (irevent  ^routul  shock  ilamaye  at  liigher 
overpressures,  some  melhoi.1  of  slu)ck  isol.ition  oi  shock  initiuation  is  required.  Ol  the  several 
methods  investijaaled.  the  cheapest  and  e.isiesl  s\a\  of  protectini:  .i  m.ichine  was  tocompletelv  sur- 
round it  with  a laser  of  crusliablc  materi.il  such  as  loamed  plastic  or  the  metal  chips  troni  m.ichin- 
ing  operations.  ( I bis  protection  method  is  exactlv  analogous  to  p.icking  sensitive  inslniments  m 
plastic  toam  fvtr  shipment. » In  practice,  during  construction  or  relocation  of  machines,  the  lound.i- 
tion  of  each  individual  m.ichine  would  be  supp'  n led  on  a crush  able  pad  such  as  st  \ rene  oi  polv  ure- 
thane loam,  tin  the  event  of  a crisis,  machines  that  had  not  previouslv  been  shoreil  up  with  crush- 
able  nuiteri.il  woukl  have  lo  be  Jackevl  up  aiul  supi'orted  on  wooden  cribbing.)  I’rior  to  .m  ati.ivk. 
each  machine  would  be  covered  with  crushable  material  such  as  plastic  loam.  b.iK.i  vvoo.l,  or  mel.il 
chips.  Since  metal  chips  are  a byproduct  of  normal  macb.iiiing  operations,  there  would  be  l o suiv 
ply  problem.  Figure  2.x  illustrates  the  riuantilies  of  such  chips  produced  in  a couple  ol  hours  b\  one 
of  the  large  skin  mills  at  the  Auburn  facility  The  crushable  material  would  then  be  covered  bv  a 
layer  of  soil  or  sandbags  to  protect  the  macliine  from  fire,  air  biast,  and  debris.  1 igure  2b  illiislratcv 
the  application  of  this  protective  method  to  a five-avis  milling  machine;  this  protective  treatment 
is  also  suital'le  tor  the  spar  mills.  The  autocl.ives  are  somewhat  e.isier  to  j>rotecl  as  Ihev  can  be 
slrengtheneil  by  internal  piessuri/ation  and  hence  would  not  need  a cushion  of  chips. 

.A  few  machines  do  not  lend  themselves  lo  the  liardening  techniijues  described  above  I hin- 
vvalled  vessels  such  as  the  process  line  tanks  would  be  crushed,  and  wide  unsupported  plates  such 
.IS  the  skin  mill  beds  could  collapse.  For  these  devices,  some  meiluvd  is  necessary  that  would  per- 
mit equ.ili/ation  of  the  explosive  pressures  on  all  sides  of  the  structural  elements.  To  provide  this 
protection,  the  study  team  used  a technique  extracted  from  the  Russian  literature  whereby  the 
machines  are  ciw'ereil  with  grease  to  prevent  avrrosion  and  then  submerged  or  tlooiietl  in  water. 

Using  this  melluKi,  s.indbags  supportci!  by  cribbang  conlii  be  piaceti  immeiliately  above  the  surface 
of  the  water  to  protect  the  machine  from  ilebris  and  limit  displacement  of  the  water  by  lb  ■ ' I isi 
wave.  Fhe  applicatimi  of  tins  protection  techniviue  to  the  process  tank  line  .md  U'  the  skin  mill  is 
shown  in  Figures  2"'  and  2S 

The  vertical  heat  treat  furnace  required  yet  a different  type  of  protection  approach.  This 
furn.ice  is  very  large  and  relatively  fragile.  The  furnace  itself  could  be  protecteil  by  either  tuimng 
it  on  its  side,  packing  it  vviih  sand.  ;iml  then  surrounding  it  with  saiulbags  or  earth,  or  by  moving  it 
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into  .1  pit  aiiii  pai-kinu  it  witli  Naiiii.  1 lie  qiiondi  tanks  vvoiiki  be  lilleil  witli  water  alter  beinj’  eiiip- 
tieil  ol  tlieii  eoirosive  ei>ntonls.  Application  of  this  technique  is  illustrateil  in  Figure  2^.  In  prac- 
tice. the  collocation  of  m.ichines  in  the  shop  would  permit  merging  of  the  earth  mounds  from 
■idjacent  machines.  Hus  results  in  an  esscntialK  flat  soil  surface  throughout  the  factory  area  and 
greatls  reduces  the  amount  of  soil  per  machine  that  must  be  moved.  Preliminary  estimates  indicated 
that  the  machines  could  be  protected  against  200-  to  300-psi  blasts  by  the  means  described. 

Hie  nest  step  in  the  study  involved  a test  program  to  confirm  the  validity  of  the  protective 
methods  considered.  The  technical  principle  involved  in  the  proposed  methods  of  protection  is 
known  as  "earth  arching.”  The  metal  chips  used  to  pack  the  machines  also  serve  to  support  the 
lower  surface  of  the  soil  layer  covering  the  machinery.  If  the  soil  layer  is  properly  supported  from 
below,  the  soil  itself  will  form  a natural  bridge  that  will  carry  the  blast  loads  across  the  cavity  in 
which  the  machine  is  located,  thtis  preventing  the  blast  forces  from  reaching  the  machine  itself. 

The  principles  of  earth  arching  are  well  understood  in  highway  construction  and  tunnel  building 
technologies,  where  culverts  and  tunnel  liners  are  not  of  themselves  structurally  adequate  to 
carrv  the  full  weight  of  the  earth  above  the  tunnel  itself. 

Static  Tests 

A series  of  static  tests  was  initiated  to  test  machine  survivability  concepts.  These  were 
designed  to  provide  information  at  an  absolute  minimum  cost.  Simple  static  tests  were  first 
conducted  to  determine  whether  or  not  chips  were  adequate  to  support  earth  arching  and  also  pro- 
vide the  "rattle  space”  neeilcd  tir  protect  against  ground  shock.  In  the  most  convincing  of  these 
tc->ts.  a .-.hoebos  was  surrounded  by  several  inches  of  chiits.  covered  with  soil,  and  subjected  to 
static  overpressure  by  driving  a pickup  truck  wheel  onto  the  mound  of  soil.  The  static  overpressure 
at  the  surface  was  about  .T)  psi.  After  the  test,  the  shoebox  was  somewhat  dished  in  on  top  but 
not  Hattencd.  \ second  test  involved  only  chips  and  soil  Il'igure  30).  .A  glass  plate  was  set  up 
against  the  chips  to  permit  observation  of  soil  motion  and  crushing  ivf  the  chips.  These  tests 
clearly  established  that  the  chips  woukt  support  soil  arching. 

rite  next  test  m the  static  test  series  was  conducted  using  a full-scale  precision  grinding 
m.ichine.  The  purposes  of  this  test  were  to  ( 1 1 provide  a larger  scale  static  load  test.  (2)  determine 
the  effect  of  soil  settling  .luring  a prolonged  period  of  burial,  and  (3)  determine  whether  or  not 
corrosion  would  he  a problem  during  prolonged  burial  in  an  area  exposed  to  weather.  This  hitter 
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p(Mnl  is  inn'oi  l.iii!  huiUi a and  imoT  cover  would  priibablv  be  deslioyed  in  a luielear  allaek. 

The  lest  involved  placing  the  grinder  wrapped  with  plastic  on  a crnshable  styrene  base  (Figure  31 ), 
and  then  surrounding  ii  with  bags  of  metal  chips  (Figure  32).  Several  very  simple  ty|)es  of  gauges 
were  used  to  recorvi  the  motion  of  the  chips  ami  the  covering  .soil  (Figure  33).  I'lie  area  above  .md 
aianmd  the  machine  was  then  covereil  with  soil.  Mr.  Jack  Potter,  the  I'acilities  manager,  personally 
conducted  the  static  load  test  (Figure  34).  1 he  maehine  was  left  in  the  buried  condition  for 
approximately  6 weeks;  in  this  interval,  a rainfall  of  about  3 inches  was  recorded.  During  excava- 
tion of  the  maehine.  the  soil  motion  gauges  were  cheeked  (Figure  35).  The  protective  chips 
comi'ressed  less  than  5'd.  an  amount  that  would  cause  no  damage  even  to  fragile  items.  .Afterwards, 
the  grimier  was  moved  back  into  the  shop  and  functionally  tested  (F'igure  36).  The  machine  sus- 
tained only  slight,  easily  repairable  damage,  much  of  which  was  probably  due  to  handling  during 
the  burial  and  excavation  processes.  Also,  there  was  a very'  slight  layer  of  surface  corrosion  that 
could  probtdily  have  been  prevented  by  the  use  of  an  antirust  coating  prior  to  burial. 

Five-Ton  Test 

■f  ile  next  step  in  tiic  test  progratn  was  to  investigate  whether  or  riot  the  earth  areJiing  lecl)- 
nitiue  would  withstand  the  dynamics  of  a high  explosive  blast.  The  Defense  Nuclear  Agency  Inal 
scliedulcil  a test  involving  tietonation  of  5 tons  of  TNT  ;il  Holloman  .Air  Force  Base  on  .August  25. 
l')7(c  as  p.irt  of  a seale-model  B-1  bomber  test.  Hoeing  was  alloweil  to  emphive  lest  specimens  in 
the  vicinity  ol'  the  explosive  Test  components.  logeth>-r  with  very  simple  siush  gauges,  were 
emplaced  .it  levels  where  they  would  receive  20-.  40-.  SO-.  200-.  .iml  3()()-psi  bkis|  pressures. 

Because  ol'  the  relatively  sin. ill  y ield  of  the  explosion,  small  components  su^h  ,is  clo.  ti<'mcJi.mi(.ai 
^.ilcul.itors,  chain  hoists,  and  vavuum  pumps  ol  the  types  shown  in  1 igures  d”.  iiul  3''  weic 
Used.  ( i.illon-si/e  c.ms  w.ne  included  to  rejneseni  processing  i.mks  I he  :x suits  .lu  summ.iri/.  d 
in  fable  1 . The  eh. lin  hoists  and  the  vacuum  pumps  were  s''mplctely  uul.im.igcvl  \l  the  2ot' I'si 
lev.  l.  tlie  tanks  were  bent,  but  the  Ixndmg  w.is  sullicienlly  light  in. it  they  e>mld  li.oe  been 
repaired  and  lelnrncvi  loseivae  1 lu  eleetrnmeeh  inic.il  .aiding  m.i.  limes  w.  ie  the  most  v.imph 
I .ilcel  .iml  fr.igile  mcci  ,ini  ni'  tv''ie.l.  I lieu'  v.  .is  no  il.im.igv'  \ ni'  k I"  .iiiy  oi  ili. s»,  iii.k limes  .n  i|h 
lower  overpressure  levels  \i  20*1  psi  md  'I'O  p ..  I'  imw  d'le  p.iii--  ippe.ii.al  to  b.  shglilb 
loosened,  but  the  m.ahme  oper  iled  eorrce  ilv  vluriii  l,e.k''i  \ i.g  iiei  me  luilhci  ilcl.nis 
on  the  test  specimens,  emp!  ■.  n*  ..  '■  -.1  ig-  : ' -t  ^ i i . \\  ,,in. 

plelcd.  it  will  be  iv.iil.ibie  upon  i : I B .' 
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Table  1.  Five-Ton  Test  Results 
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Hvc-Muiulred-Ton  Test 

Hie  I'iiKil  test  coiukkied  l'\  Bocins;  u;isat  the  imitation  of  the  Defense  Nuclear  Agency, 

I he\  liad  scheduled  a test  equi\aleiU  to  more  than  500  tons  of  TNT  for  October  6.  1976.  Because 
ot  their  inteiest  in.  anil  potential  iinjHrrtance  of.  industrial  hardening  measures,  they  asked  Boeing 
to  participate  on  a contract  basis  (('ontract  l)N.A-001-76-('-U350).  Since  no  lailures  oecuried  to 
specimens  during  the  5-ton  tests  at  Holloman  at  overpressures  of  up  to  300  psi.  the  DN'.A  requested 
that  specimens  be  included  in  the  large-scale  test  at  the  600-psi  level. 

I'he  first  set  of  test  specimens  included  four  large  machines  a drill  grinder  located  at  200  psi 
(similar  to  the  machine  buried  in  the  static  test  at  Auburn.  Washington);  an  electrolytic  chip  bleaker 
grinder  at  SO  psi;  a power  siqrply  device  at  40  psi  (the  grinder  and  its  |iovvei  siqrply  are  shown  in 
l-'igme  40);  and  a mimbike  at  600  psi.  I'he  bike,  in  addition  to  being  a functional  component,  was 
avaiilable  locallv  in  time  to  meet  the  schedule  and  represented  several  different  types  of  structure, 
including  hollow  tanks,  tubular  stnieture,  and  the  relatively  damage-resistant  eastings  of  the  motor 

The  second  set  of  lest  specimens  was  comprised  of  aluminum  piiH’s.  I hese  were  tested  at  the 
600-psi  overpressure  level  to  permit  analytical  correlation  of  observed  daimige  with  predicted  l.nlure 
mechanisms.  The  third  set  was  made  up  of  portable  electric  hoists.  These  were  included  to  icpre- 
sen(  very  rugged  machinery.  Small  electric  pumps  ami  varidrive  units  were  included  in  the  lourth 
set  of  specimens  to  represent  medium-hard  machines.  The  fiflli  set  was  made  up  ot  the  eleetro- 
mecli.mical  calculators  and  adding  machines.  These  represented  soil,  relatively  tragile  machinerv 
'file  sisth  and  last  set  of  the  test  specimens  included  waterfilled  electronic  cabinet  racks.  I hese 
represented  l;mks  such  as  those  fouiM  in  chemical  processing  lines. 

The  tesi  specimens  were  placed  on  styrene  blocks  to  permit  protection  against  ground  shock 
and  then  packed  in  chips  and  covered  with  soil.  Most  of  the  test  specimens  were  placed  so  that  tlie 
depth  of  soil  above  the  pri'lective  chips  would  ensure  reliable  earth  arching.  The  soil  cover  calcu- 
l.itions  were  based  on  the  .issumplioti  that  the  angle  of  failure  of  the  soil  under  dynamic  bhist  load- 
ing would  be  the  same  as  the  angle  of  failure  previously  demonstrated  under  static  load  conditions. 
I'o  learn  more  about  the  minimum  effective  depth  of  cover  for  soil  arching,  several  of  the  mechani- 
cal calculators  buried  at  the  200-psi  location  were  placed  in  1-foot  increments  ot  depth  trom  5 teei 
to  only  1 foot  to  ensure  that  some  specimens  would  be  damaged  because  of  insufficient  soil  cover 
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1 lio  prin».ip;il  results  ot  the  test  were  as  Ibllows.  I he  large  griiiiler  loeateil  at  the  20l)-psi  level 
ineurrei.1  only  a slight  dent  on  the  operator’s  adjustahle  light.  .All  of  the  working  parts  appeared  to 
he  undamagerl.  1 he  griiuler  at  the  SU-psi  loi.>ition  snl  fered  some  damage  to  sheet  metal  l ollars  and 
guards.  There  was  no  \isual  damage  to  any  working  parts.  Similarly,  the  power  supply  loeateil  at 
the  40-psi  point  suffered  only  slieet  metal  damage  with  no  apparent  damage  to  any  worf  ing  parts. 
The  minihike  withstood  (>U0  psi.  It  was  so  elose  to  the  200-looi-diameter  erater  that  it  w.is  suh- 
jeeted  to  1-1 /2-foot  soil  heave.  The  only  damage  W'as  that  the  front  fender  was  bent  sideways 
about  5 degrees  and  the  handlebars  and  fork  were  misaligned  (I'igure  41  ).  The  minihike  started 
after  perhaps  5 minutes  of  eranking  and  was  driven  away. 

Tigure  42  shows  aluminum  tubing  located  immediately  adjacent  to  the  minibike.  This  area 
also  received  600  psi  of  blast  pressure.  Becatise  the  depth  of  soil  cover  w'as  not  sufficient  to  pro- 
vide earth  arching,  the  tubing  was  totally  destroyed  by  the  blast  pressures.  Similarly,  one  of  the 
calculators  at  the  600-psi  location  (Figure  43)  was  severely  damaged  because,  again,  insufticient 
earth  cover  had  been  placed  over  the  metal  chips.  The  importance  of  the  metal  chips  is  shown  by 
the  tw'o  calculators  in  Figure  44.  The  calculator  on  the  left,  surrounded  by  an  adequate  layer  of 
chips,  was  undamaged.  The  calculator  on  the  right,  which  was  covered  only  with  earth,  was 
crushed  by  the  blast  pressures  that  forced  the  earth  downward  into  the  machine  case.  Figure  45 
shows  the  tanks  after  the  explosion.  Some  of  the  tanks  were  slightly  bent  but  still  serviceable. 

The  main  difficulty  experienced  with  the  tanks  in  the  test  was  that  the  water  tended  to  leak  out. 
thus  exposing  the  tanks  to  a greater  amount  of  damage  than  would  otherwise  occur.  A detailed 
report  on  the  test  setup,  gauging,  and  data  derived  from  this  test  is  being  prepared  for  the  Defense 
Nuclear  Agency. 
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Figure  45.  Tanks  After  500-Ton  Blast 
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I’rotectiuii  of  the  Seattle-  raconia-Evorelt  Area 

lo  obtain  an  acaiiala  a|■'|M\li^al  of  the  efteetiveness  of  iiuiiistrial  protection  measures,  it  was 
necessaiA  to  consider  liow  these  measures  wouhl  be  applied  to  .1  large  metropolitan  area.  A major 
nuclear  eonlliel  woulil.  in  addilii'ii  to  ilamaging  industries  that  were  directly  targeted,  cause  ilamage 
to  crime  supporting  iiirlustries.  services,  anrl  utilities.  The  damage  to  these  secondary  industries 
rrould  turther  ticlay  reemery  time.  Also,  although  the  U..S.  has  had  no  plan  lo  ilisperse  its  imiustrv 
lor  civil  riefensc  reasons,  the  ■‘urban  sprawl"  phenomenon  has  resulted  in  a rlegive  ol  dispersal  that 
could  improve  U.S.  industrial  prospects. 

The  Seattle- racoma-l  Acrett  metropolitan  area  was  used  as  a motlel  for  this  portion  of  the 
study  because  it  permitted  consideration  of  rietail  information  not  obtainable  from  Soviet  iiulustrial 
areas,  fhe  number  of  weapons  that  woukl  probably  be  targeted  against  this  area  was  based  on  the 
relationship  of  the  gross  product  of  this  industrial  area  to  the  total  gross  national  product.  Primary 
targets  for  this  number  of  allocated  weapons  were  selected  based  on  size  and  apparent  output  of 
each  industry  and  also  to  ensure  that  several  eritical  sectors  of  the  local  economy  would  be  dam- 
,iged.  The  location  of  the  primary  targets  in  the  central  section  of  this  area  is  shown  in  Tigiire  46. 
For  perspective,  the  large  circles  show  the  area  of  destruction  that  would  be  caused  by  the  rela- 
tively huge  weapons  ( ==  1 megaton)  of  the  Soviet  arsenal,  assuming  no  protective  measures  were 
.ipplied.  fhe  small  circles  show  the  area  of  destruction  of  IJ.S.  sea-based  wea|H'tis.  asstiming  the 
minimum  protection  of  simple  earth  cover  (40  |isi ). 

Ihe  location  of  supporting  iiuhistry  is  shown  in  Figure  47.  The  separation  of  this  industry 
Irom  the  primary  target  areas  is  important  since,  for  example,  the  "small"  machine  shops  distri- 
buted through  the  metropolitan  area  comprise  about  two-thirils  of  the  total  mav  iiining  capacity . 

Ihe  etfcct  of  piolcctivc  measures  in  improving  the  surviv .ibihly  ol  the  basic  industrial  I'unctions  is 
illustr.ited  by  I igiiies  48  ,md  4‘>.  | wo  warhetid  sizes  ,ire  shown;  Figure  48  assumes  ,1  relatively  low- 
y ield  w.irlic.iil  that  is  icptvseni.ilive  ol  those  which  .ire  nurst  numerous  in  the  Lf  .S.  retaliatory 
loii.es;  Figure  4‘)  assumes  a higher  yiehl  vv.nhctid  such  ,is  would  be  found  in  the  Soviet  invi'nlory. 

A very  high  level  ol  protection  agtiinsl  the  kiw-yield  warhe.uls  is  provuled  by  (he  most  simivlc  pro- 
tective measures;  the  .0-  to  40-psi  hardness  needed  is  etisily  provided  by  a light  covering  of  cailh. 
\g.iinst  Ihe  high-yield  warhe;ids,  the  miniinuin  iirolection  is  significantly  less  el  La  live  Init  still 
improves  surviv. ibihty  by  a very  important  mtirgin.  [iaiahiess  levels  o!  60  psi  to  1 .8()  psi.  which 
could  be  obt. lined  by  p.icking  in  ciush.ible  material,  would  Ire  neede.l  l"obi,nn  . hig!'  f;'  ■!  of 
sui\iv;il  .igain>t  the  high-yield  we.ipons.  For  perspective,  it  is  noted  ih.il  present  levels  id  produc- 
tion in  most  of  the  .iie.i's  industry  could  be  obtained  by  sjvlilimg  Ihe  work  force  into  ilma  shilts 
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Figure  46.  Seattle  Tacoma  Everett  Primary  Target  Areas 
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Figure  47.  Supporting  Industry 
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PERCENT 

SURVIVING 


Figure  48. 


Effect  of  Hardness  in  Reducing  Industrial  Damage  (Seattle-Tacoma- Everett  Area) 
(100-Kiloton  Blast) 
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Figure  49. 


Effect  of  Hardness  in  Reducing  Industrial  Damage  (Seattle-Tacoma- Everett  Area) 
( 1 ,200-KHoton  Blast! 
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por  . iliiN  jv'.uiiii.''.  tli.it  30' ' i>!  ihi'  nuicliiiKT)  upi’iahlc.  In  ortlcr  lor  this  level  of  recovery  to 
occur,  lu'wcvci.  it  is  ncccssars  to  protect  I'lelrolcum.  oil.  aiul  lubricant  (POL)  supplies.  All  POL 
lacililics  in  the  metropolitan  area  stuilicil  arc  ci)lloc„tevl  with  prim.iry  target  areas.  Further  ilispersal 
or  hanleneil  uiiiiertuouiul  storaee  wmild  be  rcriuircil  to  ensure  survival  of  POL  stocks. 

I he  study  also  examined  the  (.luestirm  of  whether  some  sector  of  the  economy  represents  an 
“.\chilles  heel”  which,  if  liesi rrryed,  wouhl  prolone  lecovery  for  many  years.  I’lectrical  power  was 
investigated  ,is  a possible  vveak  link  because  of  the  availability  of  low-cost  hy airoelectric  power  in 
this  particular  area  ami  the  tcsuliing  ilepcmience  on  electrical  energy.  It  was  found  that  the  distri- 
butirm  of  cap.icity  among  the  2. ”00  generating  plants  in  the  LfS.  is  not  dissimi'ar  from  that  with.in 
the  State  of  Washington  ( Figure  .sO );  about  half  of  the  plants  produce  90' i of  the  power,  fhere 
are  several  reasons  why  it  is  not  feasible  for  an  adversary  to  target  electrical  powerplants; 

1.  To  target  all  U.S.  powerplants  would  reriuire  a major  expenditure  of  Soviet  warheads  and 
would  leave  20'/t  to  30'2  of  the  capacity  intact. 

2.  It  would  be  impossible  to  prevent  the  surviving  capacity  from  being  used  by  those  indus- 
tries critical  to  rapiil  recovery  efforts.  (Attempting  to  isolate  key  economic  regions  wouK! 
mean  attacking  the  major  substations  in  the  distribution  network-  about  24.000  aim 
points  in  the  U S.  I 

3.  Fmergency  power  systems  appear  adequate  to  operate  all  or  most  of  the  industry  initially 
needed  for  recovery,  even  if  all  commercial  sources  were  destroyed.  The  emergency 
power  sources  in  the  Seattle  area  are  listed  in  Table  2. 

4.  Given  survival  of  the  machinery  needed  to  repair  powerplants  and  the  emergency  power 
required  to  operate  that  machinery,  the  primary  production  facilities  can  be  rebuilt  early 
in  the  recovery  program.  This  recovery  capability  was  demonstrated  in  North  Vietnam, 
where  powerplants  destroyeil  by  bombing  were  returned  to  operation  in  less  than  a year. 


CUMULATIVE  TOTAL  KILOWATTS  (MILLIONS) 


PERCENT 


D 180-20236-1 


Table  2.  Electrical  Power  System  Emergency  Power  in  Seattle  Area 


Private  emergenev  generators 

44  identified 

29,285  IcW 

Diesel  electric  femes 

16 

58,400  kW  (600  volt  DC) 

Diesel  electric  locomotives 

130  (typically) 

93,500  kW  (600  volt  DC) 

Mothballed  ships 

15  (typically) 

75,000  kW 

205 

265,185  kW 

Recovery  Time  Considerations 

A luuiilvr  of  studies  ilone  in  llie  U.S.  have  addressed  various  aspects  of  recovery  troni  luielear 
war.  However,  it  appears  that  all  such  studies  pertaining  to  industry  have  loeused  on  the  time 
needed  to  restore  things  to  their  prew'ar  conditions  and  prewar  production  priorities  and  further 
have  assumed  no  protection  ol  the  industrial  components  essential  to  reecvery.  1 or  an  industry 
such  as  hoeing,  the  criterion  of  I'ldl  restoration  woidd  imply  a capability  to  produce  airframes  at 
prew,ir  manhours  aiiii  eo'ts  per  pound  and  to  achieve  present  pay  loail/gross  weight  perUirmance 
wliile  maintaining  the  guarantee  of  a 61). 000-hour  airirame  lile.  This  degree  ol  restoration  wotdd 
requi.v  the  capability  to  produce  [irewar  tlesigns  using  prewar  ntalerials  and  jiroduelion  processes. 

Without  protection  erf  machinery , Boeing  could  achieve  full  restoratitrn  only  alter  restoration 
of  the  machine  tool  industry  . Hence,  recovery  time  would  he  very  long.  With  the  ma.simum  ohtain- 
.ible  prolei'tion  of  m.ichmeiy'  pile  distribution  of  unitpie  machines  among  Boeing's  metro|rolitian 
area  facilities  (e.g..  skin  mills,  which  are  not  found  in  supporting  machine  shops),  lull  restoration 
ot  production  processes  is  estimated  to  be  achievable  in  1 2 to  IS  months,  but  the  maximum  pro- 
duction capacity  would  be  leduced  by  about  half. 

The  criterion  of  full  lesloiation  examined  above  is  not  considered  to  be  a realistic  tipproacli  to 
recovery  1 he  (ierman.  l.ipancse.  .ind  Russian  experience  during  U'orld  War  II  is  a more  appropriate 
guideline  for  H.S.  postwar  recovery . T heir  .ipprotich  was  to  substitute  materials  ami  processes 
where  needed  aiul  substitute  labor  for  destroyed  c.ipital  equipment.  The  dilterence  betw'een  lull 
restoi.Uion  and  the  substitution  concept  can  Iv  illustrated  by  an  example  I'rom  a study  of  postwar 
restorali<'n  ol  refineries.  I he  deni  pacing  the  'Tull  restoration"  schedule  w.is  the  av.iilability  ol 
pri'cess  insirumentation  essciili.il  to  prevvar  efficiency  (gallons  of  gasoline  per  barrel  of  crude)  and 
[iroduction  o.st  per  gallon.  However,  after  widespread  bombing,  there-  would  be  massive  tmemploy- 
menl  aiul  extreme  shortages  ol  gasoline.  The  lorces  of  supply  anti  demand  wtniKl  leiitl  to  reduce 
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!;ihi)i  CONI  pel  hour  .iiul  iui.iv.isi.-  gasoliiK-  pii>.os.  lloiKV-  it  wouUI  bu  loasibk-  to  sul'slitutc  pcoplu 
I'oi  iho  pioccss  iustiiuiK'ntalion,  llius  allowiiii’  loriiiiiii:  to  start  oarlior  on  a inoic  l.ibor-inlL-iisivi.- 
basi.v  riio  '.tUK'  ludmiiiik-  could  bo  used  in  tlk  Soattlo-Tacoma-lAorott  motropolilan  area.  II  air- 
cr.di  production  is  needed,  parts  coukl  be  rei.!esianed  so  th.it  they  couUI  be  liuilt  on  tlie  surviving 
niaeliines.  Corrosion  proofing  could  be  done  with  paint  brushes  if  processing  tanks  did  not  suivive. 
Strong  backs  or  primitive  lifting  methoils  coukl  be  used  until  overhead  cranes  were  restorci!.  Using 
this  appro.ich,  some  proiluction  operations  could  start  within  4 to  12  weeks  (depending  on  the 
absence  or  presence  of  heavy  fallout ) and  reach  half  of  present  maximum  capacity  within  about  a 
year. 

IManning  Factors  for  a IJ.S.  Industrial  Civil  Defense  Program 

A number  of  lactors  that  should  be  considered  in  any  U.S.  plans  for  industrial  survival  can  be 
extracted  from  the  results  of  the  Boeing  stiuly.  These  planning  considerations  are  outlined  below. 

1 Dispersal 

Separation  of  industrial  plants  and  industrial  buildings  is  the  most  effective  form  ol  pro- 
tection against  nuclear  weapons.  The  pattern  of  urban  development  that  has  occurred  in 
the  U.S.  li.is  provivleil  substantial  dispersal  t)l  existing  industry.  However,  current  /oning 
covies  and  practices  tend  lo  group  indu-slrial  inslallalions  into  “industrial  parks"  that  can 
be  efficiently  destroyed  by  nuclear  attack.  Moreover,  these  same  /.oning  practices  and 
related  tax  measures  tend  to  raise  the  cost  to  industry  of  aapiiring  large  parcels  of  indus- 
trial l.iiul,  thereby  diseouraging  the  separation  of  industrial  buiklings.  The  dispersal  of 
univiue  m.ichines  (e.g..  skin  mills)  among  several  plant  locations  or  at  least  se|iarate  build- 
ings w'oiikl  increasv’  production  co.sts  and  hence  could  not  be  vione  in  a highly  coinpv-titive 
environment  without  some  form  of  industry  wide  regulation. 

2.  Damago-Rosislaiil  ( vmsinu  tion 

Damage-resisi.inl  building  construction  techniviues  would  make  sense  only  if  done  in  con- 
iunction  with  dispersal.  However,  the  U.S.  has  nol  developed  the  technology  to  design 
such  buiklmgs.  The  Defense  (’ivil  Pivparedne.ss  Agency  has  done  some  design  research  and 
moilel  lests  but  furthci  research  would  be  neeiled.  Damage-resistant  construction, 
although  it  may  bi-  no  more  costly  than  eartlu]u.ike-resistant  ilesigns.  is  still  not  live. 
Hence,  such  a iwiiiiremenl  could  be  imposed  only  through  building  codes. 

.V  Proleefion  of  Critical  Machinery 

I he  measures  necessary  to  protect  critical  machinery  coukl  be  implementevi  by  U.S. 
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iinlustrii's  u itliiii  ;i  few  s following  wiirning  of  a Soviet  evacuation  if  each  comixiny  had  an 
emergencv  action  plan  that  could  he  immediateK  put  into  effect.  To  develop  the  basic 
methods  of  j'li'lection  for  the  Boeing  facilities  rei|uired  se\eral  months  of  study.  Although 
these  methoils  could  he  used  hy  other  aerospace  manufacturers,  each  industry  has  some 
unit|ue  problems  that  would  require  special  protection  measures.  Studies  similar  to  the 
Boeing  study  should  he  cirnducted  for  the  different  industries  (e.g..  steel)  prior  to  develop- 
ing specific  plans  for  iiuliviilual  companies.  If  such  industry  studies  were  available,  a comivany 
could  develop  specific  plans  for  its  own  facilities  within  2 to  4 weeks.  After  a plan  had  been 
developed,  the  advance  procurement  and  storage  of  corrosion  preventatives.  sheet  plastic, 
and  other  supplies  needed  for  protection  would  significantly  reduce  the  time  needed  to 
e.xecute  the  protection  plan.  Table  3 gives  a preliminary  estimate  of  the  costs  to  Boeing  of 
such  preparation  and  the  appro.ximate  costs  of  comparable  nationwide  preparations. 


Table  3.  Cost  and  Time  for  Industrial  Protection  Planning  and 
Advance  Preparation 


In  the  event  of  a crisis,  a major  consideration  is  how  to  keep  the  work  force  in  place  long 
enough  to  protect  the  industrial  machinery.  The  Russian  approach  appears  to  rely  on  a 
combination  of  patriotism,  discipline  (probably  enforced),  and  blast  shelters  near  the  fac- 
tories to  protect  the  workers  should  war  begin  prior  to  completion  of  industrial  protec- 
tion measures.  As  a minimum,  the  U.S.  wouki  probably  need  comparable  sheltering  foi 
part  of  its  work  force. 

4 Restoration  and  Resiliency 

The  si/e  of  the  Soviet  .nsenal  would  impose  a major  reiiuirement  for  decontamination  of 
raiiio.ictive  areas.  Teehniriues  for  decontamination  were  worked  out  during  the  U.S. 
nucleai  testing  program.  Soviet  reports  of  civil  ilefensc  exercises  describe  a v.iricty  of  rela- 
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livcK  pr;n.l i>.Ml  Oca>iit:miiiuition  proccOinvs.  I lio  ell'cclivity  of  IIk’sc  procedures,  liow- 
c\ei,  is  ilcpeiulcni  on  tr;iiiicu  dccoiiluiniiuitioii  tc,ims  ;iiul  the  ;iv;iil:il>ili(y  of  r;idi;i(io/i- 
monilorine  cqiiipniciil. 

rile  liieli  dceicc  ol  aiitomalion  in  U.S.  industry  is  a major  drawback  to  recovery  since 
autoinalion  lias  displaced  many  of  the  basic  skills.  Restoration  of  basic  mclalworking 
and  analogous  skills  would  be  a prerequisite  to  rapid  recoverv'. 

1 he  Soviet  economy  has  substantial  resiliency  because  of  the  relatively  large  amounts  of 
raw  materials  aiul  in-process  goods  present  in  the  factories  and  the  finished  proilucts  in 
the  distribution  system.  Because  of  inventory  ta.ves  and  capital  costs,  the  L’.S.  lacks  this 
advaiiLige  and  its  economy,  therefore,  would  be  much  more  susceptible  to  ilisruption  by 
e\en  relatively  light  attacks. 

Maii.'igcrnciit 

I’lanning  at  the  national  level  would  be  essential  to  industrial  recovery.  Such  planning 
would  necessarily  include  provisions  for  protection  of  industry  as  well  as  procedures  and 
priorities  for  postwar  recovery.  National  planning  slioukl  also  provide  for  the  communi- 
cations anil  personnel  who  are  necessary  to  assess  damage  and  direct  recovery  efforts 
needed  to  ensure  the  best  application  of  surviving  assets  to  national  needs.  The  manage- 
ment of  a U.S.  industrial  survival  program  should  be  structured  so  that  industrial  plans 
will  complement  other  programs  for  the  defense  and  security  of  the  United  Stales. 
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t ONC  LIISIONS  AND  RLCOMMENDATIONS 


riio  coiK'lusions  di.Ti\i.\l  from  l lic  Boeing!  Company's  analysis  of  tlic  Soviet  plans  lor  eivil  ilel'ense 
aiul  Us  iiiilustrial  eivil  delense  planning  sUuly  are  ol' sienil'ieant  eoneern  to  every  Ameriean.  I'irst.  the 
USSR  lias  a eivil  delense  proiiram  that  eaii  elTeetively  proteet  their  indn>try  anil  laeilitale  its  rapid 
reeovery  vhonid  a luielear  war  oceur.  Seeond.  the  Soviets  ean  proteet  their  work  toree  hy  means  ol 
evaeuation  and  eonstriietion  of  expedient  shelters  duriii”  the  initial  stages  of  a erisis.  Although  the 
level  of  work  foree  survival  is  inllueneed  by  a number  ol  variable  faetors.  the  most  important  ol  these 
variables  ean  be  eontrolled  by  the  Soviets  rather  than  b\  the  Lhiited  States.  1 hird.  the  Soviets  ean 
proteet  their  industrial  maelnnery.  I his  is  a eritieal  faetor  in  postattaek  reeovery.  bests  show  that 
even  large  niaehmes.  if  (iropeily  proteeted.  eould  survive  it  they  were  a lew  hundretl  leet  Irom  a 
40-kiloton  nuelear  blast  or  2.000  feet  from  a 1-megaton  blast  More  important,  if  the  observed 
examples  of  industrial  faeilitv  dispersal  and  separation  beeome  the  pattern  for  a signifieant  portion 
of  the  Soviet  Union's  future  eapital  expansion,  their  industry  would  reiiuire  little  or  no  preattaek 
hardening  to  survive  ami  reeover  rapidly  from  a nuelear  war. 

There  is  inereasing  evidenee  that  the  Soviet  Union  has  mounted  a large-seale  and  well-integrated 
effort  to  implement  the  prov  isions  of  its  eivil  defense  plan.  There  are  areas  of  known  delieienev  in 
their  implementation  and  other  areas  where  the  extent  of  implementation  is  largely  unknown  to 
the  U.S.  However,  these  defieieneies  and  unknow  ns  are  not  likely  to  signifieantiv  degrade  the 
effeetiveness  of  the  Soviet  program.  Instead,  their  effect  is  to  extend  the  time  required  to  transi- 
tion from  their  present  posture  to  a fully  evacuated  and  proteeted  posture.  If  all  advanee  prepara- 
tions called  for  in  Soviet  plans  were  complete,  they  could  transition  into  a war-ready  posture  in  .' 
tn  4 days  If  advance  preparations  are  incomplete,  it  could  take  a week  for  complete  dispersal  and 
evacuation  of  their  population  and  up  to  several  weeks  to  achieve  full  protection  of  their  industrial 
machinery.  These  times  are  substantially  less  than  would  be  required  for  the  U.S.  to  respond  from 
its  present  state  of  preparedness. 

The  Soviet  civil  defense  preparations  substantially  undermine  the  deterrence  concept  that  has 
been  the  cornerstone  ol  I .S  national  security.  .Although  the  U.S.  sought  through  the  .ABM  Treaty 
to  ensure  the  future  viability  ol  mulual  deterrence,  the  Soviet  civil  defense  preparations  (which 
appear  to  have  been  accelerated  in  mid-l‘)72)  have  circumvented  the  intent  of  this  treaty.  The 
increasing  power  of  the  Soviet  strategic  offensive  forces  in  combination  with  the  strength  of 
their  civil  defense  program  completes  the  destabili/ation  of  the  strategic  relationship  between  the 
two  nations. 
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Some  enties  uiiuie  tluit  the  S(.niel  evaeiuitioii  aiul  irulustrial  proleetion  plans  are  not  viable 
beeaiise.  if  an  evaenalion  Wvis  starieil.  the  L'.S.  eonhl  attaek  the  evaeiiees  before  they  eoiild  be 
fnIK  ilispersei.1.  Siieh  an  argument  is  eontrarv  to  the  U.S.  objeetive  of  Ueterrenee.  It  wouki  be 
illogical  tor  the  L tiited  States  to  be  in  .t  position  in  which,  to  preserve  the  viability  ol'  its  doctrine 
to  deter  war.  its  onl>  recourse  would  be  to  preemptively  attaek  the  Soviet  Union  and  accept  the 
subsequent  destruetion  of  the  Uniteil  States. 

The  growing  Soviet  defensive  and  offensive  superiority  will  most  likelv  result  not  in  nuclear 
war.  but  rather  force  the  U'.S.  to  make  costly  concessions  to  avoid  nticlear  war.  In  a f uture  con- 
frontation. should  the  Sr)viets  execute  their  civil  defense  plans,  the  consequences  to  the  U.S.  of 
escalation  to  nuclear  war  would  be  disastrous,  while  the  conseciuences  might  be  tolerable  to  the 
Soviet  L'nivui.  It  is  believed  tlial  the  USSR  could  recover  within  no  more  tlian  2 to  4 years 
whereas  the  LfS.  could  not  recover  in  less  than  12  vears.  In  such  a condition,  the  so-callcil 
"balance  of  terror”  would  no  longer  be  balanced. 

Present  Soviet  civil  rlefensc  capabilities  reiiuire  that  the  United  Slates  make  some  important 
policy  decisions.  One  course  of  action  would  be  to  adhere  to  our  present  doctrine  and  try  to 
make  nuclear  war  as  unthinkable  for  the  Soviet  Union  as  it  now  is  for  the  United  States.  Another 
course  would  be  to  try  to  make  nuclear  war  as  survivable  for  the  United  States  as  it  now  is  for  the 
Sov  iet  Union.  1 here  may  be  some  middle  ground  between  these  two  oiHions. 

Following  the  first  course  would  imply  an  attempt  by  the  U.S.  t('  overpower  the  Soviet 
civil  defenses.  This  wouki  require  a massive  inerease  in  the  U.S.  nuclear  arsenal,  or  possibly  a 
search  for  some  new  terror  weapon  that  if  usetl  would  really  destroy  all  mankind.  The  second 
course  would  involve  increased  emphasis  on  defenses  for  the  United  States;  probably  some  com- 
bination of  air  anil  civil  defenses.  Such  defenses  presumably  would  make  nuclear  war  more 
thinkalde  for  the  U.S.  and  lienee  wouki  be  objection.ible  to  some.  However,  unless  we  can  be 
assured  that  nuclear  war  is  unthinkable  for  the  Soviet  Union,  it  must  be  made  survivable  for 
the  U.S. 

There  is  no  technieal  or  economic  reason  vvh>  the  IfS.  cannot  have  effective  civil  defense 
capabilities.  It  is  recommended  that  the  Congress  give  consideration  to  protecting  Americans 
and  the  industrial  capabilities  of  the  nation. 

It  iN  not  possible  that  IhS.  civil  defense  preparations  could  by  themselves  entirely  remove 
the  destabilizing  impact  of  the  Soviet  civil  defense  preparations.  Sueh  U.S.  preparations  could. 
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lio\w.\or.  v-Tl.iin  dcsi.il'ili/int:  c.ipjlMlilk’s  lluil  ti'Milt  I'rom  tlu‘  nov.  Soviol  wcuimns  now 

hoing  doplo\  I'll.  Ot  equal  impoitaiKo.  Midi  preparalioiis  anikl  lialaiKC  an  instaliilily  that  is 
iun\.  Ill  ilk'  words  ol  a Library  ol Congross  ivi'ort,  a one-sided  "Inittress  llorj  the  Kreinhn's 
bargaining:  power  in  times  ot  intense  international  erisis.  . ' Of  even  greater  importance,  it 

is  believed  that  a ei\  il  delense  program  will  permit  the  United  States  to  maintain  its  security 
for  less  cost  and  with  less  nuclear  weaponry  than  w'ould  otherwise  be  required. 


REFERENCES 


1. 


3. 

4. 


"AtiiHuil  DetVnsc  DcixirtinciU  Report,  FY  p.  4p. 

Paul  H.  Nit/c,  ■'Assimn^  Strategic  Stability  in  an  Fra  of  Detente,”  /-’o/v/.g/t  Affairs. 

Januarj  p.  223.  ' 

See  li't//-  Stin  ival  in  Snvicr  SiraU’gy  by  Leon  Goure,  University  of  .Miami  Press,  1 976. 
p.  ,S5. 

Nit/e,  pp.  222-227. 

"The  Effects  of  the  .Atomic  Bomb  on  Hiroshima.  Japan."  U.S.  Strategic  Bombing  | 

Survey.  Physical  Damage  Division,  May  1947. 


(),  W.E.  Craven.  7/;e  Army  Air  Forces  in  lt'o//(/  War  //.  Vol.  Ill,  University  of  Chicago 
Press.  1951.  p.  42. 

" Lhe  Relocation  of  the  Soviet  .Aviation  Industry  During  World  W'ar  11:  A Background 
Study."  prepared  by  .Major  Walter  Jajko.  US.AI'R.  DTS-I.  for  the  Directorate  of 
Soviet  Awareness,  June  1976. 

8.  Soviet  Civil  Defense  Manual.  Moscow.  1 9()9.  ORN  L-tr-2306,  National  Technical 
Information  Service,  U.S.  Department  of  Commerce.  Springfield,  Virginia  22151. 

9.  Jajko.  ihid 

1 0.  V.  Chuikov,  “Civil  Defense  in  Our  Common  Cause.”  .\aiika  i Zliizn.  January  1 969. 

1 1 . "United  States/Soviet  Military  Balance:  A Frame  of  Reference  for  Congress.”  Library 
of  Congress,  January  1976 


D 180-20236-1 


APPLNDIX 

CIVIL  1)1  I h\St  AND  TML  ST  RAT  LG  K BALANC  L 

Ci\il  (.L'laisc  is  no(  orilsdt';i  tliiv;itciiiiiy  c.ipjbilitj , Both  SwlhIoi)  ;iiuI  Swil/orkiiul  Ikivc 
cMoiisiso  and  wdl-invixircd  civil  ilclcnsc  programs.  I’hoso  programs  dr)  not  tlircalon  citiicr 
the  I ,S.  or  the  USSR  because  neillier  Sweden  nor  Switzerland  possesses  the  olTensive  \veapoiir> 
to  seriously  ilamage  either  r)f  the  two  major  powers,  l or  this  same  reason,  the  Soviet  civil 
ileleiise  pieparatious.  although  they  date  I'rom  bel'ore  World  War  II.  diil  not  in  earlier  years 
threaten  the  Lhiiterl  States. 

However,  in  lb72  when  the  SAl.I  I agreements  were  signeil.  it  was  publicly  stated  that 
the  L’nilei.1  States  no  longer  had  nuclear  superiority;  the  forces  ot  the  two  sides  were  at  approxi- 
mate parity.  Since  then,  the  Soviets  have  initiated  concurrent  deployment  of  four  new'  K BM 
models,  creating  serious  eoneerns  in  the  L'.S.  as  to  the  trends  in  the  strategic  balance. 

Paul  11.  Nit/e  has  suggested  that  there  are  three  tlifferent  ways  in  which  the  strategic 
balance  can  be  measured: 

1 . I hat  which  each  side  has  hefore  a strike 

2.  That  siiiTiviiii’  to  the  United  States  after  an  initial  counterforce  strike  by  the  Soviet  side 

3.  That  remaining  to  each  side  after  an  exchange  in  which  the  Soviet  side  attacks  U.S. 
forces  and  the  IJ.S.  responds  by  reducing  the  Soviet  side's  reserve  forees  to  the  greatest 
useful  extent 

I hese  three  types  of  measurement  are  illustrated  by  the  figures  that  follow. 

I he  ntielear  balance  that  each  side  has  in  inventory  is  shown  in  Figure  A-1.  The  data  are 
presented  to  eliminate  most  of  Ihe  numbers  and  show  not  just  where  the  United  States  stands 
toilav.  but  where  the  U.S.  has  been  aiul  what  prospects  the  future  holds.  1 he  data  show  who 
is  ahearl  or  behind  in  the  principal  dimensions  of  military  power:  throw  weight.  ec|uivalent  mega- 
tonn.ige.  numl)er  of  warh'.'.iils.  anil  number  of  missiles  and  bombers.  The  combined  effect  of  the 
U S lead  in  aeeur.iey  .mil  the  Soviet  advantage  in  warhead  size  is  illustrated  in  the  "2.()00-psi 
index."  a me.isure  of  Ihe  cap.ibilitv  to  destroy  targets  of  that  hardness.  Ihe  trends  indicate 
continuing  eiiualilx  in  deli'.erv  vehicles  (missiles  and  bombers)  .ind  in  the  capabilitv’  to  destroy 
luird  targets.  I he  Soviet  Union  is  .ihead  in  throw  weight.  ei|uivalenl  megatons,  and  total  mega- 
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tomi.iiic.  whidi  aio,  in  ct'lojt.  dittViviil  measures  of  tlie  same  lliine  deliverable  weight.  The  U.S.  leads 
in  number  ot  warheads.  Il  it  is  assumed  that  the  Soviet  leail  in  i.leliverable  weight  (throw  weight,  etc.) 
is  counterbalanced  by  the  U.S.  lead  in  number  of  w arlieads.  it  is  perhaps  reasonable  to  concliule  that 
the  U.S. -Soviet  strategic  nuclear  forces  are  "roughly  equivalent." 

I'he  balance  of  forces  that  would  exist  immediately  after  a Soviet  first  strike  against  U.S.  strate- 
gic forces  is  shown  in  Figure  A-2.  The  Soviets  would  hold  a significant  margin  of  superiority  over 
the  L’nited  States  in  every  index  of  capability.  The  Soviets  vvoidd  hold  a 3-to-l  superiority  in  equiva- 
lent w arheads,  which  is  the  most  meaningful  measure  of  relative  power.  The  theory  of  deterrence 
is  predicated  on  a number  of  factors:  first,  the  threat  that  the  United  States  would  retaliate,  even  in 
the  f.ice  of  the  vastly  superiiir  Soviet  forces;  and  second,  that  the  surviving  U.S.  forces  could  devastate 
the  Soviet  economic  and  political  assets.  Soviet  military  strength  combined  with  their  civil  defenses 
would  deter  the  U.S.  from  use  of  its  deterrent  force  and.  if  the  U.S.  ilid  retaliate,  would  reduce  sub- 
stantially the  damage  that  coukl  be  inflicted. 

The  U.S..  instead  o!  retaliating  against  Soviet  economic  and  political  assets  could  attack  the 
Soviet  reserve  forces  (those  not  used  in  the  Soviet  first  strike).  This  would  reduce  slightly  the  Soviet 
advantage  but.  as  shown  in  Figure  .A-3.  the  Soviets  would  still  retain  superiority  in  all  indices  of 
capability  except  numbers  of  warheads.  Moreover,  this  last  remaining  U.S.  advantage  will  disappear 
within  the  next  2 or  3 ye:irs.  Viewed  from  this  perspective,  the  “roughly  et)uivalent"  forces  ol  the 
United  States  are  seriously  ilefeatable.  a condition  which,  because  of  Soviet  civil  defense  capabilities, 
should  be  of  serious  concern. 

The  data  showm  in  the  figures  in  this  appendix  and  in  the  study  report  are  based  on  the  United 
States'  current  plans  for  strategic  forces  (which  include  both  the  Trident  submarine  and  the  B-l 
bomber)  and  the  forces  that  the  Soviet  Union  is  believed  most  likely  to  deploy.  The  future  force 
projections  assume  that  a SALT  II  agreement  had  been  imposed  in  7^76,  establishing  the  limits 
outlined  at  Vladivostok  in  November  1970.  The  forces  and  assumptions  useil  in  the  analysis  cannot 
be  spelleil  mit  here  because  security  considerations  necessarily  restrict  some  of  the  underlying  data. 
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riio  I H'l ions  ol  Ilk'  iiulkos  of  v.ap;ihility  used  in  tlie  preceding  figures  is  as  follows: 

Megatons  file  aggregate  total  megatons  of  all  warheads  carried  hy  missiles  and  bombers 
l'iqui\alent  megatons  Same  ;is  megatons  except  sealed  to  the  damage-causing  capability  of  an 
equi\alenl  number  of  1-megaton  warheads 

Throw  weight-  The  aggregate  total  of  missile  and  bomber  wtirheail  delivery  ca(iabilities 
tiiuivalent  warhearls  Haseti  on  number,  si/e.  and  accuracy  of  warhearls  and  consiticring  the 
chai.icteristics  of  targets  against  which  the  warheads  would  probably  be  used.  (This  is  the  most 
sophisticated  and  cimiprehensive  of  the  indices  illustrated.) 

(’ountermilitary  potential  (CMP)  The  capability  to  destroy  hardened  targets 

Number  of  warheads  The  total  number  of  missile  and  bomber  warheads;  it  does  not  account 

lor  si/e  or  accuracy . 

Delivery  vehicles-  The  total  number  of  ICBMs.  SL.BMs.  and  bombers  having  intercontinental 


range 
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Figure  A-3.  Comparison  of  Alternative  Indices  of  Capability  (After  a Counter  Force  Exchange) 
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P.O,  Box  3999 
Seattle,  Washington  981  ?4 


A Division  of  The  Boeing  Company 


January  7,  1977 


Mr.  William  H.  Kincade 
Joint  Committee  on  Defense  Production 
U.S.  Congress 
Washington,  D.C.  20515 


Dear  Bill : 

Enclosed  are  the  answers  to  the  follow-up  questions  transmitted  by 
your  letter  of  December  3,  1976.  These  questions  focus  on  a number  of 
issues  of  critical  importance  to  the  United  States  and,  in  my  view, 
represent  a highly  constructive  approach  to  these  issues.  Hence, 
in  developing  answers  to  these  questions,  we  have  wherever  possible 
adhered  to  "factual-analytical  methods  rather  than  submitting  unsub- 
stantiable  opinions.  In  those  areas  where  opinions  and  value  judge- 
ments were  unavoidable,  they  have  been  identified  as  such. 

I hope  that  the  resulting  answers  will  be  helpful  to  you  and  to  the 
committee. 


Sincerely  yours 


Thomas  K.  Jones 


Enclosure 
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APPENDIX 

C IVIL  DEFENSE  AND  THE  STRATEGIC  BALANCE 


Question  1. 

O’l  wh.i!  aikulatioiis  dt)  you  base  your  estimate  that  ^^8'^  of  the  Soviet  population  would 
suivi\e  a massive  eountervalue  attaek  with  the  entire  U.S.  arsenal  of  8.500  or  more  nuclear 
warheads  ’ ( pp. 62-63 ) 

Answer 

l irst,  our  estimate  is  based  not  on  the  “entire  U.S.  arsenal"  but  on  the  weapons  that  the  U.S. 
cv)uld  optimistically  expect  to  survive  a Soviet  first  strike.  The  reason  is  that  a stated  purpose  ol  the 
Soviet  civil  defenses  is  to  complement  the  first-strike  counterforce  capability  of  the  Soviet  offensive 
forces.  I his  policy  was  stated  in  1974  by  Colonel-General  Altunin,  Chief  of  Soviet  civil  defense,  in 
i Dchi  (IriizIutiiHskoi  Ohorony . 

While  the  Armed  I'orces  take  as  their  objective  to  prevent  the  use  of  ilestructive  means 
aeainst  the  rear  of  the  country  by  the  vlestruction  of  the  attack  weapons  or  the  inter- 
■.vption  of  the  weapons  on  the  way  to  the  target.  Civil  Defense,  by  carrying  out  protective 
measures  ami  through  preparation  of  the  population,  seeks  to  achieve  the  maximum 
weakening  of  the  destructive  effects  of  modern  weapons. 

1'he  Soviet  forces  used  in  the  estimate  are  those  projected  by  the  U.S.  Government  as  most 
likely  to  be  de|)loyed  by  1 985.  assuming  SAL  T II  limit.  Projected  estimates  of  U.S.  forces,  similarlv 
limitevi  by  SAL1.  assumed  deployment  of  both  the  B-l  and  Trivlent  systems. 

Since  a Soviet  evaluation  of  their  cities  would  give  several  days  warning.  U.S.  forces  were 
assinnal  to  be  in  a highly  sinvivablc  posture.  All  ballistic  missile  submarines  not  in  viryilock  or 
maioi  merhaul  vvouKt  I'c  at  sea  ami  were  assuim  vl  totally  survivable.  Bombers  would  be  ilistrib'itml 
to  dispersal  I'.ises.  and  it  was  assumed  that  all  U.S.  warning  systems  would  remain  intact.  Tanker 
aircraft  essential  to  bomiver  penetration  were  arbitrarily  assumevl  to  survive.  The  attack  on  U.S. 
ICBMs  vv.is  assumed  to  be  limited  to  no  more  than  one  warhead  per  silo.  Hence,  a large  fraction  of 
lb  - U "s  ICBMs  vvouhl  survive. 

S'WKi  I nion  A ,l^  assiimcil  to  have  no  aiitiballistic  missile  ( ABM ) delenses  Soviet  an 
I ■ |.  ! |.  'i.ivc  b.-  'll  siippresccd  even  ihongh  no  U.S.  w.irluxuls  were  .issunied  to  be 

V . . 1 aad'  (op  SI  BMs  bombers,  ami  K'BMs)  were  assunicvl  to  be 

I ' Sivvi.  ! u'lsii'  indiKtru.l  .ireas  or  v'li  evacuation  areas,  i Ihis  latter 

■ .1  woi.hl  I.MVc  the  I nilcti  Stales  totalh  ilisaimed  ami  leave 
\ .1  ' >>c  seen  tiom  the  loregoing,  the  analv  lical 


H I 


D 180-20236-1 


I 

[ 

.issuinptions  wltc,  from  the  U.S.  perspective,  highly  optimistic  ;iiul  represent  what  the  Soviets 
woiikl  prohahly  view  as  a worst  ease. 

I'he  estimate  that  68'  • of  the  Soviet  population  would  survive  was  one  of  several  estimates 
considering  conditions  ranging  from  no  evacuation  no  protection  to  full  evacuation  and  expedient 
I protection  and  involving  two  basic  types  of  U.S.  retaliatory  strikes.  Figure  6 of  the  study  report 

shows  these  estimates.  The  68'T  figure  corresponds  to  full  evacuation  and  expedient  sheltering  of  | 

the  evacuees.  The  U.S.  retaliatory  strike  was  designed  to  produce  ma.ximum  destruction  of  indus- 
trial targets  (A  fallout-producing  attack  on  the  evacuation  areas  would  result  in  a 9(V/c-91'/c  survival 
level  at  the  expense  of  substantially  reducing  industrial  damage  and  speeding  up  Soviet  economic 
recovery.)  The  basic  assumption  regarding  evacuation  was  that  the  Soviets  would  do  what  their 
plans  specify  and  their  known  preparations  permit.  Data  sources  include: 

a.  Soviet  manuals  and  textbooks. 

b.  Reports  from  Soviet  open  literature  describing  training  and  preparation  in  areas  such  as 
transportation,  firefighting,  radiation  monitoring,  rescue,  medical  services,  protection  of 
food  supplies,  etc. 

j c.  Classified  evidence  of  Soviet  civil  defense  preparations. 

Calculations  were  modeleti  to  be  con.sistent  with  the  data  from  these  sources.  Several  of  the 
* more  significant  assumptions  are: 

' a.  Some  essential  personnel,  including  on-shift  workers,  are  left  in  the  cities.  It  was  assumed 

■ that  the  Soviets  would  not  leave  more  people  than  the  factory  area  and  residential 

j I shelters  woukl  accommodate. 

* I b.  Radiation  protection  factor  of  the  Soviet  expedient  shelters  was  degraded  to  200  (from  a 

j calculated  value  of  1.000)  to  compensate  for  operational  factors  such  as  ventilation. 

1 ,,  c.  For  further  conservatism,  all  persons  receiving  a radiation  dose  of  more  than  200  rads 

- 1 were  counted  as  fatalities.  (Most  analyses  are  based  on  450  rads,  which  produces  about 

I 50%  fatalities. ) 

Question  l.a. 

How  much  warning  (in  da>s  or  hours)  of  the  hypothetical  U.S.  attack  would  the  Soviet  Union 
reciuire  in  order  to  assure  the  survival  of  68'7  of  its  population  .’ 

Answer 

Soviet  literature  calls  for  a 3-day  period  for  evacuation  (a  somewhat  longer  time  is  needed  for 
crisis  relocation  of  .selected  factenies.)  I regard  3 days  as  a minimum  feasible  lime;  fiaws  in  planning 
and  execution  and  the  possibility  of  adverse  weather  could  lengthen  evacuation  time  to  as  long  as  a 

I B-: 

I 
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week  llowovci  , .IS  tiK'  iiiituitor  of  tiu'  liostilitics.  the  Soviets  eoiikl  take  whatever  time  is  necessary 
to  transition  to  a I'uIIn  war-ready  posture.  Hence,  tlie  possibility  r)t'ilelays  would  have  no  adverse 
ctTect  on  their  surv  ivability . 

Question  l.b. 

Precisely  what  measures  would  the  Soviet  Union  employ  to  assure  so  larue  a portion  of  its 
population  would  survive'.’ 

Answer 

The  most  important  element  of  the  Soviet  preparations  is  to  evacuate  the  urban  resitlents  to  ^ 
the  collective  rarms  and  outlying  villages.  The  purpose  of  this  measure  is  to  disperse  the  population 
over  an  area  m.iny  times  larger  than  the  tot.il  area  that  could  be  ilestroyed  In  the  portion  ol  the 
Li.S.  arsenal  that  would  survive  a tirst  strike  by  the  .Svrviet  forces. 

l.vacu.ition  is  supivlemented  by  several  measures  of  secondary  importance.  One  such  measure  is 
constriictir)ii  by  the  evacuees  of  exj-iedient  shelters.  Such  shelters  would  be  nece.ssary  onlv  if  the 
LfS.  were  to  sacrifice  h.ill'  the  effectiveness  of  its  arsenal  against  iiulustrial  targets  in  favor  of  a 
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fallout-producing  attack.  Substantial  preparations  have  been  made  to  protect  fooil  supplies,  and  the 
people  are  trained  in  the  measures  neeiled  to  protect  livestock  anil  tood  crops.  Also,  there  is  evi- 
dence of  much  training,  including  practical  e.xercises  for  the  civil  defense  troops  and  20  hours  ot 
classroom  indoctrination  for  the  general  population. 

Soviet  literature  also  cites  provisions  for  medical  aid  and  training  of  medical  service  cadres, 
lixtensive  training  exercises  are  reported  for  radiation  survey  and  rescue  teams  since  these  opera- 
tions reipiire  a fair  degree  of  proficiency.  However,  in  our  analysis,  we  gave  the  Soviets  no  credit  for 
the  survival  benefits  of  either  the  medical  or  the  rescue  capabilities.  The  Soviets  have  also  provided 
extensively  for  preservation  of  their  leaders  and  for  the  communications  essential  for  preservation 
of  government  control.  The  party  workers'  function  would  continue  to  ensure  continued  control  at 
the  local  level. 

■A  definitive  description  of  Soviet  plans  can  be  found  in  a translation  of  the  Soviet  H)(id 
m.mual  (f)KNL-tr-2.^06,  National  Technical  Information  Service.  Springfield.  Virginia)  and  the 
H)70  manual  (Stock  no.  008-070-003X2-1,  Superintendent  of  Documents.  Government  Printing 
Office.  Washington.  D.C  ).  The  training,  planning,  e.xercises.  and  (Hher  preparations  being  made  to 
implement  the  Russian  plan  are  cited  extensively  in  Soviet  open  literature,  and  many  ol  the  prepara- 
tions have  been  confirmeil  by  knowledgeable  observers  touring  the  Soviet  Union. 
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Question  l.c. 

What  altoniatives  does  the  U.S.  possess  to  blunt  the  elleetiveness  ot  these  measures? 

Answer 

The  United  States  does  not  possess  military  eapabilities  whieh.  it  prudently  used,  could  blunt 
the  elTeetiveness  of  the  Soviet  civil  defense  measures.  Moreover,  the  U.S.  has  no  plans  w'hich  would 
provide  such  capabilities  in  the  future,  tven  worse,  the  U.S.  cannot  counterbalance  the  Soviet  meas- 
ures. fhe  present  lack  of  civil  defense  planning,  preparation,  and  training  in  the  U.S.  is  such  that  the 
American  population  could  not  transition  to  a significantly  more  survivable  posture  within  the  3-7 
days  required  for  a Soviet  evacuation. 

Question  l.d. 

Do  your  estimates  of  the  Soviet  survivors  include  casualties  resulting  from  blast  effects,  radio- 
active fallout,  and  seeondary  or  tertiary  ettects  such  as  lack  of  medical  care,  lack  of  tood.  or  lack  of 
other  essential  commodities  and  services? 

Answer 

Our  estimates  of  Soviet  survivors  include  all  casualties  from  prompt  effects  of  blast,  thermal, 
and  radiation  plus  the  long-term  (lifetime)  eftects  ol  radioactive  fallout.  We  used  two  sources  ot 
nuclear  weapons  effects  data:  Physical  Vulnerability  Handbook  Nuclear  Weapons. 
AP-f.^O-i-^-O'^-liN'T.  Defense  (nfelligencc  Agency.  September  1972.  and  The  Effects  of  Nuclear 
Weapons  by  .Samuel  (ilasstone.  U.S.  Atomic  Lnergy  Commission.  February  1964. 

It  should  be  noted  that  Soviet  data  on  radiation  and  biological  recovery  would  indicate  a 
higher  level  of  survival  than  is  shown  by  our  analysis. 

The  analysis  assumed  a complete  absence  of  medical  care.  All  persons  receiving  a radiation 
dose  high  enough  that  the>  would  require  medical  care  (200  rads)  were  counted  as  latalities.  More- 
over. the  "Mdio-protective  |)ills”  referred  to  in  Soviet  literature  were  arbitrarily  assumed  to  provide 
no  jirotection. 

We  know  of  no  evidence  or  other  basis  to  assume  that  there  would  be  insufficient  food  eithei 
near  or  long-term  to  keep  the  Soviet  population  alive  and  working.  Moreover,  the  relocation  ol  the 
population  into  the  food-producing  areas  would  mitigate  what  otherwise  might  be  a difficult  prob- 
lem of  food  distribution. 

About  half  of  the  lu.'using  spaces  in  the  Soviet  Union  could  realistically  he  c.spected  to  survive 
an  all-out  nuclear  war.  If  the  observed  examples  of  industrial  dispersal  (whieh  includes  dispersed 
housing)  become  the  pattern  for  future  development,  the  Sovicis  by  1985  could  expect  about 
three-quarters  ol  theii  housing  to  survive  in  a habitable  condition.  We  believe  that  Iliese  levels  ol 
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llou^illg  ;irc  adciiiiato  to  avoid  fatalities;  hoiisiiit;  probably  would  not  even  be  a factor  pacing!  recov- 
ery. We  know  of  no  other  conimoiiitics  or  serv  ices  the  lack  of  which  would  increase  fatalities  above 
the  level  ol  oui  csliinatcs. 

Question  l.e. 

Are  the  means  by  which  the  Soviet  Union  could  protect  *)8'<  of  its  iiopulalion  currently  in 
being  or  ate  the)’  under  development'.’ 

Answer 

Ir  is  believed  that  the  means  by  which  the  Soviet  Union  could  jirotect  98'r  of  its  population 
are  available  today  in  the  Soviet  Union.  It  is  important  to  note  that  the  analysis  on  w hich  the 
survival  estimate  is  based  is  highly  conservative.  The  only  capabilities  with  which  thy  Soviets  were 
civditevl  in  the  analysis  were  use  of  urban  shelters,  known  to  exist,  by  the  essential  workers  remain- 
ing in  tl'ie  cities,  evacuation,  construction  of  expedient  shelters  bv  the  evacuees,  and  protection  of 

* 

food  supplies.  The  only  additional  “in-being”  essentials  to  support  such  capability  are  planning  and 
education.  C'unent  evidence  is  that  the  Soviets  are  now  concentrating  on  identifying  and  correcting 
weaknesses  in  their  tletail  plans  and  on  increasing  the  “realism”  of  their  training  all  of  which  would 
indicate  that  the  initial  plans  and  training  are  either  complete  or  well  along. 

The  S(nietsare  confijiuing  to  ilevelop  tlieir  protective  means.  Shevrt comings  that  could 
lengthen  the  time  required  for  evacuation  are  apparently  being  eliminated.  Amenities  are  being 
provided  that  would  reduce  the  privations  of  an  evacuation  and  could  improve  survival  to  a level 
higher  than  our  estimate.  The  extensive  program  to  construct  hanlcneil  shelters  within  the  cities 
will  make  it  more  feasible  to  keep  important  industry  going  during  an  evacuation.  Also,  the  means 
of  government  are  becoming  better  protected  through  construction  of  an  extensive  sy  stem  of  cotn- 
maml  bunkers  and  survivable  communications. 

riie  effect  of  this  continuing  development  will  be  to  allow  easier  and  quicker  evacuation.  The 
Soviet’s  stated  rec|uirement  of  a 3-ilay  evacuation  capability  will  become  more  realizable. 

Question  l.f. 

Mow  large  a proportion  of  its  population  could  the  Soviet  Union  protect  if  the  U.S.  attack 
came  toilay W'hat  is  the  basis  of  this  estimate'.’ 

Answer 

riie  Soviets  today  could  probably  protect  more  than  of  their  population.  The  98".'  esti- 
mate was  based  on  U.S.  forces  that  will  not  exist  until  1984  and  assumes  that  the  B-1  ami  Trivlent 
will  be  built,  b'igure  8 of  the  stm'y  report  shows  that  if  a Soviet  attack  came  tmlay . the  LkS. 
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surviving  number  of  equivalent  weapons  (HW)  wouki  be  only  about  half  of  the  number  that  would 
survive  in  an  attaek  against  U S.  forees  in  1984. 

Question  l.g. 

At  what  time  do  you  projeet  the  Soviet  Union  will  have  the  eapaeity  to  protect  98%  of  its 
popidation'.’  On  what  do  you  base  this  projection? 

Answer 

Refer  to  answers  provided  for  questions  I.e.  and  I .f.,  above. 

Question  l.h. 

To  what  do  you  attribute  the  prevailing  U.S.  policy  view  that  the  United  States  possesses  the 
capacity  to  destroy  significant  numbers  of  Soviet  citizens  and  a significant  portion  of  the  Soviet 
economy,  a capacity  which  acts  as  a deterrent  against  a Soviet  attack'’  Is  this  view  erroneous?  Why 
or  why  not? 

Answer 

The  policy  view  set  forth  in  the  Annual  Defense  Department  Report,  I'Y  79  77  is  that  the  U.S. 
deterrent  is  based  on  a capability  to  retaliate  with  devastating  force  against  an  enemy’s  economic 
and  political  assets.  Population  is  not  mentioned  as  an  element  of  deterrent  strength.  We  do  not 
know  of  any  officially  stated  view  that  the  United  States  currently  has  the  capacity  to  destroy  a 
significant  portion  (25%  or  more)  of  the  Soviet  population.  We  are  aware  of  unofficial  opinions 
claiming  that  the  Soviet  Union  would  suffer  high  levels  of  fatalities  but  we  have  yet  to  see  an  anal- 
ysis that  supports  such  claims  without  relying  on  the  assumption  that  not  even  the  most  rudimen- 
tary evacuation  will  occur. 

There  are  analyses  which  conclude  that  the  U.S.  has  the  capability  to  destroy  “a  high  per- 
centage of  the  industrial  targets”  in  the  Soviet  Union.  However  “the  industrial  targets"  referred  to 
in  these  analyses  is  a limited  list  of  targets  which  comprises  only  a small  fraction  of  Soviet  industrial 
capacity  Our  analysis  accounts  for  the  following  factors  which  we  believe  are  essential  to  an  accu- 
rate appraisal  of  retaliatory  capability  against  Soviet  economic  assets: 

a.  All  of  Soviet  industry 

b.  The  actual  size  of  each  factory  (some  analyses  treat  industrial  targets  as  points,  rather 
than  areas) 

c.  The  projected  capital  growth  of  Soviet  industry 

d.  Tlie  effect  of  hardening  machinery  using  techniques  described  in  reports  of  Soviet  train- 
ing exercises  and  shown  by  our  tests  to  be  practical  and  effective 

e.  The  effect  of  observed  examples  of  industrial  dispersal 
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Question  l.i. 

( an  \\)U  explain  why  U S.  oHieiuls  eonliiuie  to  express  eoniKlenee  in  our  deterrent  I'orees.  it 
tlie>  are  no  longer  eapahle  of  destroying  over  2'''  of  the  Soviet  population,  instead  of  the  25' i i>r  so 
onee  tliought  t('  he  adecpiate  to  make  an  elTective  tleterrenf.’ 

Answer 

Many  knowledgeable  U.S.  offieials  no  longer  express  eonl  klenee  in  the  etTeetiveness  of  our 
deterrent.  Rather,  some  olTieial  statements  liave  reeently  expressed  extremely  serious  eoncerns. 

Yhc  Aniitnil  Ih'Jciisc  Dcpaiinn'iil  Report.  I Y 1977.  a document  remarkably  candid  for  an 
election  year,  states  that  ".  . .confidence  in  the  future  ailerpiacy  of  our  force  structure  isgrarlually 
iledining"  (p.  iv),  notes  that  m ci\il  ilefense  ".  . .an  asymmetry  has  rleveloped  over  the  years  that 
beais  ilirectly  on  our  strategic  relationship  with  the  Soviets  aiul  on  tlie  credibility  of  our  rletenent 
prrslure  ' l|i.  .37).  aiul  implies  that  il  the  .So\iet  Union  were  to  attack  the  U.S.  strategic  lorces  the 
l.fS  would  not  necessarily  retaliate  Ipages  1 2,  I 3,  and  46).  The  specific  reasoning  behim!  this  latlei 
pi'in'  is  as  follows: 

The  So\iets  are  g. lining  the  capabilitx  in  .m  initial  counterforce  alt.ick  t('  withhold  a l.irge 
percent.ige  oi  their  forces  with  which  they  could  retaliate  in  kind.  If  we  sirikk  their 
cities  they  wmild  have  strong  iiicentises  to  do  the  s.ime.  In  these  circumstances,  wh.itevcr 
tlie  Ollier  objeclions  to  such  a (hS.  str.itegy  . it  would  represent  a response  ol  uncerLtin 
credibility  to  anything  but  the  most  b.irb.iiic  kind  ot  attack  and.  .is  a consequence,  can- 
not serve  this  country  or  its  allies  well  as  .i  deterrent.  Ip.  47) 

file  results  ol  our  force  balance  sluilies.  shown  in  the  appeiuhx  to  the  siuily  leport.  .ire  tiilly 
consistent  with  these  observations 

Tormer  Secret.uy  ol  Defense  James  R.  Schlesinger  in  Tebruary  167(i  wrote.  ‘‘  I he  undei  ly  mg 
reality  is  th.it  at  no  point  since  the  I63()s  has  the  Uesiern  world  faced  so  formul.ible  .i  lhre.it  to  its 
survival  .\s  then,  the  military  balance  is  deteriorating,  but  the  treiul  m l.irge  measures  gixs 
unnoticeil.  . 

Air  rorce  ( liiel  of  Stal  f.  ( leneral  David  ( . Jones,  in  an  aildress  on  September  21.1 maile 
the  following  statement . 

report  to  you  this  year  must  begin  with  .i  warning  I will  express  in  stark  terms:  I 
believe  the  momentum  .md  the  ilirection  ol  growth  in  Soviet  power  represent  the  greatest 
potential  thre.il  to  oiii  survival  .is  .i  nativm  since  the  ( ivil  W'.ir  I ilon'l  imply  an  imminent 
vl.mger  of  atl.ick.  lor  I coiisuler  th.it  highiv  unhkely  aiul.  m any  event,  unnecessary  if  the 
.So\iel>  c.m  .ichieve  their  aims  through  nulirection.  . 

file  most  visible  element  is  the  inexorable  buiklup  of  the  most  potent  sli.ilcgic  arsenal  in 
history . exceeding  ours  in  sheer  ilestructive  power  by  a factor  of  two  to  one  C’ompouiul- 
ing  the  ha/anls  of  such  a m.irgin  is  the  greater  v ulner.ibilil  y of  our  highly  eoncent  rated 
population  ami  industrial  centers,  comp.ired  to  the  more  ilispersed  pattern  in  the  L'SSR.  . . 
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(ioiKT;il  JoiK’S  wont  on  to  cite  ",  . the  vviili;  iiiiir  hclwet'ii  Soviet  eivil  delViise  preparations  aiul 
our  own"  aiul  to  note  tlie  heliel’s  anil  ealenlations  ot'  U.S.  experts  regarding  the  elTectiveness  of  the 
Soviet  preparations. 

Cjeneral  Russell  (■,  Dougherty.  Coinmander  in  Chief  of  the  Strategic  Air  Command,  on 
December  13,  D)7b,  ^latell.  "We  live  in  a \er>  real  and  sometimes  frightening  world,  a world  in 
which  for  the  first  time  in  the  history  ot  our  nation,  a potentially  inimical  nation  possesses  the 
power  to  attack  this  nation  directly  ,md  possibly  fatally." 

Similar  concerns  haye  been  yoiced  yyithm  the  I'.S.  Congress  In  a report  prepared  at  the  rci|uest 
of  Senator  Culver,  the  I ibrary  of  CongiCNs  ( oneresMonal  Keseaich  Serv ice  siateil . " I he  I'rescnt 
b, dance  bctyycen  L'.S.  and  Soyiet  stiutegic  offensiye  lorces  yvould  be  degradeil  dr,im,ili^ally  In  pre- 
.md  post-launch  attntii>n  ,it  the  omet  ol  a general  nucleai  yvar"  and  "I  S ^tr,ltegiv  Jetciisi.  pinb 
Icins  arc  perhaps  even  greater  " I he  report  further  noted  the  Soviet  cmph.iMs  on  strong  air  and  , ml 
defensci  ,nul  stated  th.it  ".  even  p.irti.d  delense'-  i.ould  buttress  the  Kremlin's  baig.iming  powci  m 
times  ot  intense  intemat lon.il  crisis,  b>  uiulcicutting  oui  sceond  stnke  Xssii'cd  Destrustion  lhic.it 
(l  rom"L’S  Soviet  Milit.iry  Balance."  Jaiui.iiv  p 2xt 

Senator  llow.iul  B.ikei  in  a .lime  24.  I‘>75,  speech  betoie  the  Semite,  st.ited  " the  C S 
coiKcpt  ol  assiirevl  ilcstruction.  tlu'iigh  much  pmpi'unded  h.is  bsen  iiiidv i mmetl  In  the  i.ml 
dcteiise  me.isures  ot  the  USSR 

On  November  I I . DI75.  this  voncern  w is  again  bioiighi  i'cloie  the  Seiiati.  Sen.iii  i I’et^i 
Donimici  st.ited  that  ” the  Soviet  I'mon  has  loimd  .mother  w.iy  to  iiiulcinime  the  siienelh  ot  tiu 
I S deleirenl  force  In  mii'lenientmg  i metuulouslv  pl.miied  eonij’re hensne  sivil  delense  pio 
gi  im  " I 111  Senator  conchnied  tli.il  such  prep.ir.iiions  li.ne  “elleclively  cm  univeiUc.l  the  i'toleci:on 
winch  we  sought  to  .ichie'c  from  the  ABM  Itcitv  ." 

In  summary . we  submit  that  knowledge.il  le  .m.l  responsible  ollicials  arc  expressing  imi  cim 
fidence  but  serious  concern  .ibout  the  .ideipiacy  of  I'.S.  deterrent  c.ipabihty . ()m  an.ilvsis  results  .ire 
consistent  with  and  confirm  the  f.ictu.il  basis  for  these  concerns. 

Question  1 .j. 

At  what  point,  and  for  what  reasons,  did  the  I'nited  States  line  its  cap.icity  to  destroy  a signifi- 
cant portion  of  the  Soviet  population  and  its  economic  infrastructure'.’ 

Answer 

It  appears  that  the  Soviets  have  for  some  years  had  a capability  to  evacuate  their  people  prim 
to  a nuclear  conllict.  However,  the  program  was  upgraded  in  1972  to  provide  increased  classroom 
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tr;iiiunu  and  more  ivalislie  exercises.  Also,  ll\ere  are  many  reports  of  inspections  and  reviews  to 
identity  and  corrcel  weakncxses  in  plans,  preparations,  and  readiness.  Although  these  recent  prepa- 
rations ina\  not  lune  had  a determinable  effect  on  U.S.  capacity  to  destroy  a significant  portion  of 
the  Souet  population.  the\  probably  have  improved  Soviet  confidence  in  the  effectiveness  of  these 
preparations  and  redueed  the  length  of  time  tliat  would  be  required  to  transition  from  a peacetime 
poNture  to  a lullv  w.ir-icady  posture. 

It  o moie  ddiicult  to  .osess  the  Soviet  I'nior/s  readiness  to  protect  its  industry  because  im|de- 
meiil.iti'Mi  ot  the  iKecvs.iiv  piep.ii.itorv  nie.isures  is  not  easilv  iletectabk.  11  plan.',  liave  been  pre- 
p.iied  |oi  nii''i  I.Kloii.s.  il  tile  tr.iimnc' e xeie ises  icporteil  luive  been  sulliciently  widespread  to 
ponide  .1  i.idie  equ.il  to  perli.iivs  ' ol  tile  work  loixe.  aiul  it  maten.iK  (plastic,  grease,  etc  i .ire 
iv.nl  .t  lw  Sovul  iiulioliv  eould  ii.nisiiKni  li>  a well  jnoteeleil  posture  within  a .'-il.iv  perivul  II  no 

pi. II! . '■  oe  I V en  | !■  I'.nevl  ,ind  the  ii. lining  exerv  i -es  h.ivc  been  limited  to  those  leporteil  in  ihe 

S...I.  I n'.  i.ii  ■ Il  >v  'iild  l.ike  lonii  1 to  (i  week'  ol  oUKeiled  n.ilu  n.il  elfoit  to  liaii'ilion  to  .i 

pii'I.  ' .vi  po'.iiiri  Ik  me  Ihe  I'siie  i' not  whethei  Ihe^  e.in  pioteei  then  iiidustiv  bul  how  long  it 

w.'iild  i.if^  II.  Il  |l|'lll.■n  II  a proi  'lied  I'ostiiie. 

Il  iIk  ob'Ci'...!  V s.iiiii'k  I Soviet  iiulustii.il  dispeis.il  become  the  pattern  lor  a significant 
Il  ' I ' t • 3 'I  p. 'Ill  'll  I'l  Si  viei  e.ipiial  giovvth.  the  ti.iiisilion  lo  .1  proicel.al  posture  will  bceome 
-.I'ui  .iiivl  k"  ikpviid.  ni  i.pon  pic-.ilt  ief  li.iriicnuig  me.isuies. 

(./iiesiion  I k 

Wh.ii  'pci ilie.illv  ale  Ihe  delieieiKie'  iii  U.S  strategic  torces  that  aeeoiml  for  Ihi'  erosion  ol  ils 
.k  let  lent  i .ip.u  ilv  ’ 

\nswor 


Ihe  I S sii.iieg.ie  foices  were  ilesigneil  lo  retaliate  against  eonecntialeil  aiul  unprotected 
l.ii'eel'  Hence,  these  forces  ilo  not  have  Ihe  number,  yickl.  .iiul  .icciiracv  I'l  vvarheails  lh.it  would  be 
reip'ii.d  to  elleclivel^  destrov  the  highiv  dispersed  and  sonicwh.it  liardcneil  target  complex  that  is 
prc'cnl^d  In  the  Soviet  civil  defense  measuies.  Moreover,  b.iseil  on  our  anaivsis  results,  n js  mv 
liul’jinenl  lh.it  to  preserve  Ihe  U S present  concept  ol  deleirenee  bv  allempling  to  overpower  the 
.Soviet  civil  delenscs  wouki  rcqiiiie  an  unrealistic  .nul  impnidenl  increase  in  the  si/e  ol  the  U.S. 
nuclear  arsenal.  It  is  my  recommendation  that  we  sc.irch  for  an  alternative,  less  objeetionable  con- 
cept lo  deter  Ihe  .Soviet  Union. 
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Question  l.l. 

Would  your  estimates  of  the  surviving  percentage  of  the  Soviet  population  change  if  the 
Soviets  had  no  warning  of  a U.S.  nuclear  attack? 

Answer 

Yes.  As  shown  in  Figure  6 of  the  study  report,  if  the  Soviets  did  not  evacuate  or  shelter  their 
population,  their  losses  could  range  from  70  to  105  million  people.  A sheltered  but  unevacuated 
population  could  suffer  from  50  to  85  million  fatalities. 

Question  l.in. 

If  the  Soviets  evacuated  their  cities  and  used  expedient  measures  to  harden  critical  industries 
prior  to  an  attack  on  the  United  States,  wouldn't  the  visibility  of  these  measures  permit  the  United 
States  to  take  countermeasures,  such  as  a pre-emptive  attack,  a redeployment  of  U.S.  strategic- 
forces,  or  a retargeting  of  U.S.  warheads  to  offset  evacuation  and  industrial  hardening? 

Answer 

Soviet  actions  to  evacuate  their  population  would  be  highly  visible  and  would  allow  the  United 
States  3 or  more  days  to  implement  countermeasures.  However,  our  analysis  has  already  accounted 
for  all  of  the  measures  which,  in  my  opinion,  the  U.S.  could  prudently  or  productively  take.  Specifi- 
cally. all  U.S.  ballistic  Jiiissile  submarines  not  in  drydock  or  major  overhaul  would  be  put  to  sea.  all 
bombers  and  tankers  would  be  relocated  to  dispersal  bases,  and  it  wds  assianecl  that  all  U.S.  war- 
heads would  be  retargeted  to  offset  Soviet  industrial  hardening.  This  latter  assumption  is  particu- 
l.irly  optimistic  since  it  was  assumed  that  the  U.S.  would  know  precisely  which  factories  had  been 
hardeited  and  to  what  level  of  hardness 

We  did  calculate  the  elTect  of  retargeting  U.S.  warheads  to  offset  evacuation.  As  shown  in 
l igure  (■>  of  the  study  report,  this  would  leduce  Soviet  population  survivors  to  96'^  to  977T  How- 
ever. because  lethal  area  against  industry  is  approximately  halved  by  this  tactic  and  most  of  the 
warheads  would  be  targeted  in  non-industrial  areas,  the  net  effect  would  be  to  shorten  rather  than 
to  lenghen  Sosiet  recovery  time. 

We  did  not  consider  a preemptive  attack  on  the  Soviet  Union  to  be  a course  of  action  which 
the  U.S.  could  prudently  pursue  because  the  Russian  retaliation  would  destroy  on  the  order  of  130 
million  Americans  and  507';  to  807,'  of  U.S.  industrial  capacity.  More  importantly  , a deterrence 
concept  that  for  its  viability  depends  on  a U.S.  preemptive  attack  of  the  Soviet  Union  would  be 
inconsistent  with  the  objectives  of  deterrence. 
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Oiit^stion  2. 

In  sicw  ol  the  lad  tliat  Soviet  civil  ilcfense  mamials  lliemsdves  claim  only  that  the  rccom- 
mcndci.1  mcaNiircs  wonki  protect  ‘>3-95'/  ol  the  urban  popiilalitm  in  the  event  ol  a nudear  attack, 
on  what  do  \ou  I'unc  \our  projection  that  ‘>X'f  of  tlie  Soviel  population  would  survive  such  an 
attack'.’ 

Answer 

The  Soviet  manuars  claim  that  their  civil  dd'ense  measures  would  protect  ‘>2'  ' to  ‘>5'/  ol  tlie 
urhi//  population  eciuates  to  ‘>(i'  to  ‘>8'l  of  the  /nhi/  population.  I'he  hitiher  rieure  is  consistent 
with  our  estimate  that  ‘>8','  of  the  r<>n//  pojMilation  will  survive.  Should  the  U S.  attempt  to  produce 
fallout  instead  of  mountine  an  eUective  attack  aeainst  iiulustrial  targets,  on  the  order  v)l  ‘>(Tr  to 
97''  ol  the  roll//  Soviet  population  vvouki  survive  d ig.  b of  the  study  report).  We  considei  th.it 
this  figure  corrcspoiuls  to  the  lower  ol  the  Soviet  ligures. 

Onostion  3. 

According  to  recent  population  estimates,  about  ‘I'  - or  22.845.000  of  the  total  Soviet  po|vula- 
tion  ot  258.528. P2  is  cuneentrateil  in  eleven  urban  areas  (Moscow,  Leningrail.  Kiev.  lashkeni. 
Khaikviv.  (ioikv . Novosibirsk.  Kuibyshev.  Sveriilovsk.  Minsk  aiul  Odessa.)  In  a nuclear  eonlront.i- 
tion  the  U S could  retargel  its  ample  and  invulnerable  submarine-launched  ballistic  missiles 
(SLHMs)  so  as  to  pntvide  for  Ihe  warhead  saturation  ol  these  eleven  major  urban  are.is.  inchuliiig 
the  surrounding  territory  where  "expedietit  evacuation"  refugees  vvouki  be  hosteil.  using  only  halt, 
or  2,500.  of  the  five  tlunisaiul  SLBM  re-entry  vehicles  currently  available. 

a.  In  yt'ur  opinion,  vvoulil  this  retargeting,  in  (lie  tibsence  ol  aiklitional  .AHM  vieletises.  be  ade- 
i|uate  tv)  vlestroy  over  5'/  of  the  total  Soviet  population'.’  Woukl  it  be  avleviuate  to  cripple 
industrial  production  in  these  eleven  centers  for  a significant  period  of  time'.’  If  no.  why  iu)t .’  II 
sv),  why  vvouki  this  not  act  as  an  ellective  deterrent'.’ 

Answer 

Since  Ihe  answer  tv)  this  viuestion  can  be  established  by  analysis  rather  than  opinion,  the  fv)l- 
lovving  is  ivrovidevl.  The  estimate  is  based  on  the  assumption  that  the  si/.e  of  the  evacuativm  area 
vvouki  be  limited  tv)  .m  average  <jf  b7  miles  from  the  eleven  cities  namevi  in  the  v|uestion.  1 he  total 
populativ)!!  at  risk  vvouki  be  the  23  million  noted  in  the  v|uestion  plus  the  approximately  b million 
rural  resivlents  of  the  evacuation  area  a total  of  29  million  people,  who  in  an  evacuatevi  posture. 
wv)ukl  be  vlistrilnit'ed  at  an  average  density  of  l‘>0  persons  iiersv|uare  miles. 

.Against  the  iiu’st  sincple  shelter  vlescribevl  in  the  Soviet  manuals  (Tig.  7 of  the  study  report ). 
the  waiheavl  specifievl  in  the  viuestion  has  a lethal  ravlius  of  4.700  leet  v)r  a lethal  area  ol  2.5  sviuare 
miles.  I'his  lethal  area  is  basevl  on  the  worst  of  (he  luielear  effects  v)f  blast,  prompt  ravlialiv)ii.  and 
fallout,  i ach  weapon  could  then  vlestroy  2.5  times  I90  persons  v)r  475  persons.  Ihe  2.500  we.ipons 
nv)tevl  in  the  vpiestion  coiikl  vlestrv'V  a total  v'f  1.187.500  persons.  If  the  Soviets  inereascvl  Ihe  evacu- 
ativ)ii  vlistance.  the  number  of  labilities  vvouki  be  revluced.  It  shvvulvl  be  notevi  (hat  this  att.ick  vvouki 
leave  the  invlustrial  areas  of  these  cities  virtually  unvlamagevl. 
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If  the  spccil’icd  warhoai-U,  instead  of  heine  expended  against  tlie  vacuation  areas,  were  used 
against  the  industrial  plants  in  these  eifies,  the  results  would  be  as  lollows.  assuming  that  all  indus- 
trial maehinery  would  be  hardened  to  only  40  psi.  the  minimum  protection  obtainable  with  only  an 
earth  cover  (no  erushable  material):  By  targeting  each  factory  individually,  we  could  destroy 
maehinery  equal  to  about  50  i of  the  total  productive  capacitj  ot  the  eleven  cities.  With  continua- 
tiv)n  of  Soviet  capital  expansion,  this  damage  level  will  decrease,  particularly  il  the  dispersal  pattern 
shown  in  l igure  10  of  the  study  report  becomes  the  model  for  a significant  share  of  the  future 
industrial  expansion  aroutui  these  cities.  .Also,  a liigher  level  of  hardening  ilenionstrated  in  our  test 
program  (using  erushable  material),  if  applied  to  the  larger  lactories,  would  signilicantly  reduce  the 
ilamage  levels. 

In  addition  to  the  industrial  damage,  this  attack  would  destroy  on  the  order  of  349.000  work- 
ers, if  the  entire  on-shift  work  force  was  caught  in  the  factory-area  shelters. 

In  summary,  the  warheads  specified  are  totally  incapable  of  causing  the  damage  implied  by  the 
question.  It  is  probable  that  some  industrial  production  in  these  cities  could  be  restarted  within  a 
few  weeks  and.  even  with  no  outside  assistance,  these  cities  could  recover  to  prewar  levels  within  2 
to  4 years.  Moreover,  these  top  eleven  cities  contain  only  about  20"  of  Soviet  industrial  production 
(based  on  the  percent  of  urban  population  they  contain).  The  attack  specified  in  the  question 
would,  then,  damage  only  about  10"  of  Soviet  production,  which  they  could  compensate  for 
merely  by  adding  vvvirk  shifts  to  factories  in  other  areas  of  the  country  . 

Question  4. 

Your  estimate  of  only  2'^  Soviet  fatalities  after  a devastating  II.S.  attack  amounts  to  some 
5.170.560  Soviet  lives.  .Assuming  that  fatalities  from  such  a U S.  attack  reached  I'.'c  of  the  total 
Soviet  population,  the  figure  represents  18.066,960  St'viet  lives  Do  you  consider  that  tlie  Soviet 
leadership  would  find  the  loss  of  five  to  eighteen  million  lives  an  “acceptable"  risk  to  run  in  onler 
to  bluff  or  coerce  the  United  States  ’ If  so,  what  evidence  ilo  you  have  to  support  this  interpretation 
of  Soviet  thinking'.’  l or  what  kind.s  of  political,  econonric  or  territorial  benefits  ilo  you  believe  the 
Soviet  leadership  wouUl  be  willing  to  risk  the  loss  of  five  to  eighteen  million  lives  and  the  loss  of 
considerable  industrial  capability'.’ 

.Vn.svvcr 

The  7"  figure  cited  in  this  question  presumably  is  derived  from  the  939',  figure  cited  in  ques- 
tion 2,  riiat  percentage  (which  the  Soviets  state  to  be  92'7 ) refers  to  the  urban,  not  the  total,  popu- 
lation. Light  percent  of  the  urban  population  works  out  to  about  1 1 million  fatalities  rather  than 
the  18  million  mentioned  in  the  question 
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1 liK  is  I't  siui-i.il  iiiiportaiKc  since  it  lucuscs  on  tlic  realities  ot  wliat  lias  happenetl  to 

I'.S,  .letenent  strenetli.  I he  deterrence  del'inition  originally  postulated  hy  LI.S.  olTicials  was  haseil 
on  a capahility  to  dcsiroc  in  a retaliators  strike  two-thirds  of  the  Soviet  industrial  capahility  with 
coiialcra!  destruction  ot  one-fourth  and  perhaps  as  imich  as  one-half  of  the  Soviet  population.  Such 
hea',>  losses  were  assumed  to  be  intolerable;  i.e..  would  destroy  the  Soviet  Union  as  a viable  power 
and  probably  leduce  its  society  to  purel\  ainaiian  culture.  It  was  considered  that  this  concept 
would  prinitie  a high  level  o!  security  since  no  rational  leader  would  run  a tinite  risk  ol  destrovine 
his  count rv . 

I'he  presentls  estinKiici.1  losses  (langine  from  5 to  I 1 million)  are  clearly  a tolerable  level,  fhe 
Russians  have  tolerated  far  greater  losses  before,  once  by  their  own  choice  for  a political  purpose. 
Since  the  potential  loss  has  been  reduced  to  a tolerable  level,  tlie  issue  now  becomes  the  magnitude 
of  the  risk  that  such  loss  might  occur  ami  whether  or  not  the  Soviet  leadership  would  be  wdling  to 
.iccepi  that  magnituile  of  risk  I'oi  some  projectcvl  gain. 

1 lie  magnitude  of  the  risk  to  the  Soviets  is  equal  to  the  probabilitv  that  the  U S.  would  attack 
or  retaliate  against  the  Soviet  population  in  spite  of  the  tact  that,  tollowing  such  U S.  .ittack  or 

retaliation  the  Soviets  woukl  then  mllict  intolerable  losses  on  the  United  States  ( 107  million  fatali- 

» 

ties  according  to  a riovcrnmcnt  study  in  l‘)75.  plus  50'.'  to  XO' ' industrial  destruction  by  our  esti- 
mates) Hence,  based  on  the  principles  of  .America's  own  concept  ot  deterrence,  the  magnitude  ol 
the  risk  to  the  Soviets  is  cpiite  low.  The  main  element  of  this  risk  arises  from  the  possibilitv  that  the 
United  States  leaders  may  act  in  an  irrational  manner. 

I firmlv,  believe  that  the  present  Soviet  leadership  would  have  no  qualms  in  risking  the  loss  of 
20  million  or  so  of  its  population.  I he  Soviet  state  and  indeed  its  predecessor  the  Tsarist  state  have 
lone  conducted  foreign  pvilicies  dedicated  primarily  for  the  enhancement  ol  the  state,  with  the 
population  usually  paying  a heavy  price  for  these  c.xpansionist  endeavors.  The  Soviet  leadership  can 
and  historically  has  m.ide  comparable  sacritices  of  population  in  order  to  achieve  political, 
economic  or  territorial  benefits,  (leneral  Secretary  Bre/hnev  made  his  career  under  Stalin.  By  the 
time  of  Stalin's  death.  Bra/lmev  was  already  on  the  fringes  of  the  Politburo. 

In  oic.er  to  achieve  agricultural  collectiv i/ation.  the  Soviet  state  sacrificeil  10  million  ol  its 
inhabitants  (out  of  a much  smaller  [vopulatic'n  base)  in  the  early  thirties.  Ihider  the  same  leadership 
team  while  Br::/hnev  was  gaining  experience  and  suecesslully  moving  up  through  the  ranks,  ilie 
Soviet  state  lost  over  20  million  casualties  in  the  period  ol'  1040-45.  .Many  of  these  losses  were 
directly  vine  to  a ilesire  to  ac<iuire  territory  as  in  the  case  of  the  assault  on  T'inland  and  in  the  broad 
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frontal  assaults  to  occupy  the  territory  of  Huiiitary.  C’/eciiosiovakia.  ami  the  other  nations  of 
Eastern  I'.urope.  Many  lives  lost  in  these  secondary  theatres  of  war  could  have  heen  saved  if  the 
effort  was  concentrated  against  the  Nazi's  homeland  alone  and  iiuite  possibly  the  war  would  have 
ended  sooner. 

The  era  of  detente  does  not  appear  to  have  ehanged  either  the  Soviet  leaderships,  fundamental 
objectives,  their  acceptance  of  war  as  a tool  of  policy,  or  their  willingness  to  accept  losses  in  pursuit 
of  their  purposes.  Leonid  1.  Brezhnev  in  a December  21 . 1972,  speech  said.  "The  Communist  Party 
of  the  Soviet  Lhtion  always  held  and  now  holds  that  the  class  struggle  between  the  two  systems  the 
capitalist  and  socialist  will  continue.  It  cannot  be  otherwise,  because  the  world  outlook  and  class 
aims  of  socialism  and  capitalism  are  opposed  and  irreconciable." 

On  July  4.  1972,  shortl>’  after  the  Moscow  Summit  meeting.  Pntvda  reported  Premier  Kosygin's 
statement  that  peaceful  coe.sistence  “.  . .in  no  case  means  the  rejection  of  the  right  of  the  peoples, 
arms  in  hand,  to  oppose  aggression  or  to  strive  for  liberation  Irom  foreign  oppression."  The 
gt.)vcrnmcnt-controlled  pre.ss  has  been  more  e.splicit.  izvestiia  (vn  September  1 1 . 1973.  stated. 

".  . .we  must  not  ban  civil  or  national  liberation  wars- uprisings  revolutionary  mass  movements 
aimed  at  changing  the  political  and  social  status  quo."  The  Soviet  Party  military  journal.  Commu- 
nist of  the  Armed  I'orees.  in  November  1975  container!  the  following  statement  : 

The  attempt  of  certain  bourgeois  ideologists  to  prove  that  nuclear  missile  weapons  leave 
war  outside  the  framework  of  policy  and  that  nuclear  war  moves  be>  ond  the  control  of 
policy,  ceases  to  lie  an  instrument  of  poliev  aiul  does  not  constitute  its  continuation  is 
theoretically  incorrect  and  politically  reactionary. 

Soviet  authors  almost  universally  agree  that  should  a war  occur,  "losses  may  be  e.vtremeh  high 
in  this  decisive  clash  between  opposing  forces." 

It  is  my  belief  that  these  views  of  .Soviet  leaders  convey  a clear  intention  to  continue  "liber- 
ating" various  parts  ot  the  world  and  pursuing  a course  of  action  that  may  prove  detrimental  to 
L ,S.  security  or  to  the  continued  supply  of  resources  essential  to  the  U S.  economy.  Should  this 
adventurism  lead  to  war,  the  U S.  would  be  removed  as  an  impediment  to  further  and  move  lucra- 
tive "liberations."  A more  fundamental  consideration,  however,  is  that  the  security  and  survival  of 
the  Lhiited  States  should  be  based  on  in-being  capabilities  adequate  to  counter  the  capabilities  ol 
the  Soviet  Union  rather  than  on  a hope  that  the  .Soviet  leaders  will  not  do  what  they  s.i'  they  will 
do. 
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Question  4.;i. 

Do  your  estimates  of  Soviet  fatalities  inekuie  only  immeiliate  cleatlis  from  blast,  thermal  or 
railioaetive  etfeets  or  tio  they  ineluile  subsequent  ileaths  from  seeoiulary  eauses  as  well? 

Answer 

See  the  answer  to  (jiiestion  1 .il. 

Question  5. 

Do  your  ealeulations  concerning  the  Soviet  “war  recovery  capability”  athlress  any  of  the 
social,  political  or  psychological  effects  of  nuclear  weapons  attacks?  If  so,  how  have  these  taclors 
been  taken  into  account? 


Answer 

Out  calculations  on  Soviet  “war  recovery  capability”  have  considered  the  social,  political,  and 
psychoU)gical  effects  of  nuclear  weapon  attacks.  I'liis  has  been  done  primarily  by  considering  their 
effect  on  the  classical  manner  in  which  mankind  recovers  from  catastrophic  events.  Basically,  this 
recovery  isdivideil  into  three  periods:  survival,  in  which  efforts  focus  on  the  fundamental  necessi- 
ties of  life  such  as  footl,  clothing,  anil  shelter; in  which  the  organi/alion  of  the  divi- 
sion of  labor  needed  lor  industrial  societies  is  reestablished;  and  recovery,  in  which  the  e.xcess  pro- 
duction of  an  industrial  society  is  uscil  to  restore  damaged  assets.  The  social,  political,  and 
psychological  effects  are  predomintml  in  the  survival  and  reconstitution  phases.  We  note  here  a large 
asymmetry  favoring  the  Soviets,  hirst  and  foremost,  through  the  very  long-term  training  and  prepa- 
rations of  their  civil  defense  program,  they  have  psychologically  prepared  their  people  to  survive  a 
nuclear  war.  Moreover,  not  only  have  the  Soviets  psychologically  conditioned  their  people  to  sur- 
vive. but  they  have  provided  them  with  survival  training  and  emergency  food  stores  to  sustain  them 
until  agricultural  production  is  resumed. 

file  Soviets  have  also  made  careful  prepar;itions  to  insure  that  societal  reconstitution  does  not 
change  the  nature  or  leadership  of  the  Soviet  Union.  Their  massive  program  of  hardened,  dispersed, 
and  redundant  command  posts;  communication  facilities;  blast  and  fallout  shelters  for  their  leader- 
ship (down  to  the  .^rd  and  4th  echelons  of  government ).  and  Civil  Defense.  K(iB.  and  Army  troops 
insure  that  the  reconstitution  phase  will  take  place  both  rapidly  and  in  conformance  with  Soviet 
Communist  I’aity  goals.  I hese  factors  which  shorten  both  the  survival  and  reconstitution  phases  ot 
Soviet  recovery  have  been  accounted  for,  to  the  best  of  our  judgment,  in  our  estimates  of  recoverv 
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I'hc  ostimate  that  tlic  U.S.  woukl  recover  in  10  to  12  years  is,  by  comparison,  highly  opti- 
mistic. Several  factors  could  materially  lengthen  U.S.  recovery  time.  First,  Americans  are  condi- 
tioned to  believe  that  everyone  will  die  in  a nuclear  war.  Such  conditioning  can  only  cause  more 
Americans  to  die  should  a war  occur.  Second,  while  U.S.  population  losses  would  be  about  50'V.  the 
losses  in  the  industrial  work  force  would  be  much  higher,  a fact  which  would  significantly  prolong 
recoverv.  A third  factor  is  that  at  the  end  of  a war.  the  Soviet  Union  would  have  overwhelming 
strategic  nuclear  superiority.  Through  continued  coercion  or  denial  of  imported  resources,  the 
Soviets  could  direct  or  limit  U.S.  recovery.  They  could  also  use  this  strength  to  force  other  indus- 
trialized nations  to  assist  them,  thereby  reducing  Soviet  recovery  time  below  that  which  we  have 
estimated. 

Question  6. 

Do  you  believe  that  a Soviet  attempt  to  conduct  nuclear  coercion  or  "blackmail”  which  led  to 
the  deaths  of  five  million  or  more  Soviet  citizens  and  the  extensive  destruction  of  property  would 
have  any  effect  on  the  composition  of  the  Soviet  leadership?  If  so.  what  effect?  If  not.  why  not'.’ 

Answer 

"Winning”  versus  "losing”  has  historically  had  more  effect  on  the  Soviet  leadership  than  has 
the  cost  of  an  undertaking.  Changes  in  the  Soviet  leadership  would  be  likely  only  if  the  Soviet 
Union  was  forceil  to  back  down  or  failed  to  achieve  their  sought-after  objective  in  a confrontation 
with  the  United  States.  Consider  the  situation  that  would  exist  if  a confrontation  did  escalate  to  a 
level  where  the  Soviets  had  lost  5 million  of  their  people.  For  these  Soviet  losses  to  have  occurred, 
the  U.S.  would  have  had  to  expend  all  or  most  of  its  surviving  arsenal.  The  Soviet  Union,  even  after 
having  destroyed  the  U.S.  cities,  would  still  retain  a very  large  strategic  nuclear  reserve  force.  Hence, 
there  would  he  no  way  that  the  U.S.  could  prevent  the  Soviet  Union  from  achieving  its  originally 
sought-after  objectives.  .More  importantly,  the  Soviet  citizens  would  almost  certainly  be  told  that  it 
was  the  "imperialist  aggressors”  who  had  attacked  the  Soviet  Union  and  that  tl-  egime.  through 
"vigorous  action  of  its  armed  forces  and  civil  defense  of  the  people”  had  “defeated  the  aggressor" 
and  ensured  the  survival  ol  the  Soviet  state. 

It  is  instructive  to  also  consider  the  corollary  question;  Would  the  refusal  of  a U.S.  leader  to 
give  in  to  Soviet  demands  that  led  to  107  million  American  deaths  and  destruction  of  most  of  U.S. 
industry  have  an  effect  on  the  composition  of  the  U.S.  leadership?  I believe  that  it  would.  Hence,  in 
such  a confrontation  the  leaders  of  the  two  countries  would  face  pre.ssurcs  that  would  be  unequal 
and  that  would  favor  U.S.  submittal  to  Soviet  demands. 
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Oiii'stion  7. 

Do  \ oil  lu'licvc  tiuil  loss  of  life  of  tills  nuignitiRlo  wouUl  huve  ;my  clTei.t  on  tlu*  stability  of  the 
Soviet  regime.’  ll'so.  what  elTeetV  11' not.  why'.’ 

Answer 

Losses  ol  sueh  magnitikle  probably  woiiM  have  appreciable  but  not  critical  impact  on  the 
stabiliiv  of  the  Soviet  regime,  riicre  conUl  well  occur  locali/.eil.  temporary  breakilowns  of  stability . 
but  such  aberrations  wouhl  be  eravlicateil  before  they  became  a threat  to  the  state.  A number  of 
lacturs  iiulicate  that  the  Soviets  will  in  fact  maintain  stability,  l-'irst  of  all.  the  Russian  state,  both  in 
its  Tsarist  aiul  Soviet  inanifeslalions.  has  a long  history  in  maintaining  strong  controls  over  its  popu- 
lation. As  a result  the  Soviet  population  is  not  inclincvl  to  reject  ilirection  from  above.  Secomlly.  the 
Soviets  continue  vigoious  efforts  even  toilav  to  ensure  that  no  significant  pvissible  center  ol  orga- 
ni/eil  ilissent  c.m  csisi  within  the  IhkIj  politic.  Thus,  m lime  of  crisis,  there  will  be  no  e.xisting 
hostile  vMgani/ations  cap.ihlc  I'f  taking  ailvantage  ol  .i  temporary  breakvhnvn  of  stability.  Thinl.  the 
Soviets  lecogni/e  the  poteiiti.il  foi  such  iiistabihtv  anil  have  mailc  a concentrated  effort  to  prevent 
such  a possihility  l.lenientsol  this  el  fort  mehule  a broad  scale  indocirini/ation  of  the  general  popu- 
lation, close  integr.ilion  of  the  civil  defense  .mil  siralegic  military  programs,  and  a concentration  on 
the  ilevelopmcnt  and  construction  of  rcdimd.int  command  and  control  systems. 

Perhaps  more  importantly . the  ('ommunist  Party  workers  and  the  civil  defense  forces  collabo- 
rate closely  at  the  local  level,  creating  the  impression  of  the  C'PSU  as  the  protector  of  the  people.  By 
contrast,  in  the  Uniteil  States  there  probably  would  be  serious  doubts  regarding  the  stability  of  a 
government  that  had  failed  to  protect  its  people. 

Question  8. 

Do  your  calculations  include  any  estimate  of  the  probable  effectiveness  of  Soviet  civil  and 
industrial  defense  measures'.’  If  so.  what  statistical  technii|ues  were  used  to  establish  this  level  of 
probability'.’ 

Answer 

Our  calculations  have  included  estimates  of  the  probable  effectiveness  of  Soviet  civil  and  indus- 
trial defense  measures  The  statistical  technii]ues  used  in  our  analysis  are  the  same  as  those  which 
have  for  many  years  been  used  by  Hie  (iovernment  to  assess  the  survivability  and  retaliatory  effec- 
tiveness of  the  U.S.  strategic  forces. 

The  damage  resistance  of  Soviet  factory-area  shelters  was  estimated  using  the  same  techniques 
used  to  estimate  the  hardness  of  Soviet  military  structures  (e.g..  command  and  storage  bunkers, 
aircraft  shelters,  and  missile  silos).  Damage  resistance  of  the  Soviet  e.vpedient  shelters  was  based  on 
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tlK‘  results  of  tests  in  tlie  U S.  of  shelters  eoiistrueted  accoriliiii:  to  the  Soviet  designs.  Damage  resist- 
anee  of  protected  maehitiery  was  based  on  the  static  and  high-e.xplosive  tests  outlined  in  the  study 
report.  We  used  the  same  test  and  analysis  methods  and  the  same  expert  personnel  that  are  used  to 
establish  the  survivability  of  U.S.  military  systems. 

The  damage-producing  capabilities  of  U.S.  retaliatory  weapons  was  calculated  using  the  formu- 
las of  the  "Physical  Vulnerability  Handbook-Nuclear  Weapons”  (Defense  Intelligence  Agency 
AP-550-l-2-6‘)-INT.  June  1969).  for  kill  probabilities  of  nuclear  weapons.  These  formulas  account 
for  all  effects  of  the  nuclear  weapons,  the  size  and  damage  resistance  of  the  target,  and  weapon 
accuracy.  Reliability  and  penetration  capability  were  also  taken  into  account.  These  formulas  were 
derived  from  weapons  test  programs  conducted  by  the  United  States  (iovernrnent  and  are  the  stand- 
ards on  which  retaliatory  effectiveness  computations  have  always  been  based. 

Question  9. 

Do  your  calculations  include  any  estimate  of  the  statistical  probability  that  the  Soviet  Union 
intends  to  wage  an  offensive  nuclear  war? 

Answer 

We  know  of  no  credible  method  of  estimating  the  statistical  probability  of  an  intention.  More- 
over. the  security  of  the  United  States  should  not  be  based  on  a hoped-for  absence  of  Soviet  hostile 
intentions  since  such  intentions  could  develop  (juickly.  The  United  States  should  have  the  capabili- 
ties necessary  to  reliably  deter  Soviet  aggression  or  to  defend  itself  against  the  military  forces 
possessed  by  the  Soviet  Union. 

Question  10. 

Inasmuch  as  the  Soviet  Union  is  potentially  tlireatened  with  military  attack  from  China  and 
with  rebellion  among  its  l-.istcrn  I'uropean  client  states  situations  in  no  way  faced  by  the  United 
States  is  it  not  likely  that  tlieii  industrial  and  civilian  defense  measures  are  driven  more  by  these 
considerations  and  less  by  the  idea  of  threatening  and  coercing  the  United  States? 

.Answer 

It  is  not  realistic  to  assume  that  the  Soviet  Union  is  threatened  with  a military  attack  from 
China.  Military  analysts  generally  agree  that  the  large  standing  army  of  the  PRC  is  neither  posturcvl 
nor  equippeil  I'or  power  pmjection  any  significant  distance  beyond  the  Ciiinese  borders.  These 
analysts  also  agree  that  the  small  PRC  force  of  nuclear  missiles  is  maintaineil  in  a defensive  posture 
to  enhance  its  survivability . This  posture  does  not  allow  them  to  undertake  an  oflensive  strike  with- 
out considerable  preparations.  These  preparations,  if  started,  would  uiuloubteilly  be  detei  led  by  the 
Soviets  and  might  well  cause  a Soviet  preemptive  eounterforce  strike.  The  PRC  bomber  loree  is 
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ill-cqiiip|)cil  Id  clKilk'iigc  Soviet  ;iir  ilel'ensos  jiul  highly  viilncruhlc  to  the  Soviet  fighters  stationed  in 
aieas  near  the  I’RC  border.  In  adilition.  its  projection  range  is  severely  limited. 

I he  .Soviet  problem  with  respect  to  the  PRC  is  es.sentially  one  of  cont;iinment;  i.e..  border 
disputes  and  potential  creeping  encroachment  of  settlers  of  PRC  ethnic  origins.  They  have  reacted 
to  this  pioblem  by  stationing  large  numbers  of  regular  army  Irottps.  KGR  border  guards,  air 
defenses,  and  fighter  aircraft  along  the  Chinese  border.  Given  the  PRC’s  present  lack  ot  mechani/a- 
tion,  roads  logistic  support,  or  industrial  base  to  conduct  an  effective  offensive  into  the  Soviet 
Union,  the  .Soviet  trvn^ps  presently  stationed  along  the  PRC  boivler  are  deemed  more  than  aileviuate 
to  contain  any  PRC  expansionist  thrusts.  Further,  given  the  present  marked  asymmetry  in  nuclear 
arsenals  as  well  as  the  Soviet  air  ilefenses.  it  is  inconceivable  that  the  PRC  would  initiate  nuclear  war 
with  the  Soviet  Union. 

With  reference  to  the  Eastern  European  states,  the  inference  that  the  Soviet  Union  is  faced 
with  rebellion  of  its  client  states  appears  to  be  unlounded.  While  it  is  true  there  is  dissension  in 
tliese  states,  it  is  alsv)  true  that  the  popul.ition  is  very  well  controlled  by  a combination  of  Soviet 
aiul  indigenous  troops.  The  Soviets  must  have  a much  higher  confidence  in  their  ability  to  control 
these  states  than  .Americans  are  willing  to  admit.  If  they  did  not  one  would  have  to  seriously  ipies- 
tion  why  the  Soviets  have  embarked  on  such  an  extensive  program  of  civil  defense  shelters  and 
other  protective  measures  in  these  client  states.  Further,  a scenario  in  which  the  U.S.  and  USSR 
have  experienced  an  exchange  of  nuclear  weapons  will  undoubtedly  include  attacks  on  Soviet  and 
probably  indigenous  military  facilities  and  forces  in  the.se  client  states.  Thus,  their  populations  will 
have  been  placed  at  some  degree  of  risk  by  U.S.  weapons.  It  is  difficult  to  believe  they  will  then  rise 
up  in  rebellion  against  the  .Soviet  Union  (which  will  still  retain  a sizable  arsenal  of  nuclear  weapons) 
if  faced  with  no  hope  of  support  from  the  United  States,  in  any  event,  it  is  apparent  that  the  Soviet 
troops  stationed  there  wouM  be  more  than  adecpiate  to  (piickly  crush  any  uprisings.  One  facet  of 
this  a>ntrol.  frequently  overlookevl.  is  the  complete  dominance  by  the  Soviets  of  the  command, 
control,  ami  communications  mechanisms  of  the  iiuligenous  forces.  .Any  attempt  to  use  these  forces 
against  the  Soviets  must,  of  necessity,  be  spontaneous,  individual  unit  efforts  since  the  means  to 
coorilin.ite  them  remains  firmly  in  the  control  of  the  Soviets. 

|•rom  the  above. .we  cannot  in  any  way  conclude  that  the  Soviet  industrial  and  civilian  defense 
measures  arc  ilriven  im're  by  consivlerations  of  China  and  liastern  Europe  than  by  competition  with 
the  I'nitevI  States.  While  it  is  certain  that  the  Soviets  view  civil  defense  measures  as  protecting 
.igainst  both  the  U S.  and  PRC.  the  primary  thrust  clearlv  must  be  against  the  U.S  It  is  ilkrgical  to 
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infer  that  the  Soviet  preparations  are  ilriven  by  threat  of  rebellion  from  client  states  that  possess  no 
nuclear  weapons,  especially  when  the  USSR  expends  considerable  resources  building  civil  defenses 
for  the  people  and  industries  of  the  client  states. 

Question  1 1 . 

In  view  of  these  gross  strategic  disparities  between  the  U.S.  and  the  U.S.S.R.,  is  it  not  true  that 
the  Soviet  Union  has  a lower  tolerance  for  nuclear  destruction  than  the  United  States,  because  it  is 
subject  to  uncertainties  on  its  borders  from  which  we  are  free? 

Answer 

In  my  opinion,  the  Sino-Soviet  border  disputes  and  the  occasional  dissension  within  the 
Eastern  European  client  states  do  not  constitute  a “gross  strategic  disparity  .”  Rather,  the  Soviet 
Union  appears  to  be  more  than  ade(|uately  prepared  to  cope  with  any  potential  problems  on  its 
borders.  Even  after  an  all-out  nuclear  war  with  the  United  States,  the  Soviet  Union  would  have 
retiiaining  a strategic  reserve  force  more  than  adeqi?ate  to  deal  with  China,  Europe,  and  whatever 
might  be  left  of  the  United  States.  (See  Figure  A-3  of  the  study  report.)  In  addition,  the  Soviet 
non-central  systems  (medium  bombers,  cruise  missiles,  and  medium-intermediate  range  ballistic 
missiles)  would  survive  in  numbers  sufficient  to  provide  a second,  fully  independent  capability 
against  China  and  Europe.  Moreover,  Soviet  conventional  forces,  together  with  the  materiel  and 
livgistics  to  fight  a war.  woulil  provide  a third  independent  and  adequate  capability. 

It  is  also,  in  my  opitiion,  the  United  States  that  has  the  lower  tolerance  to  nuclear  destruction, 
llie  Soviet  population,  notwithstanding  desires  for  personal  freedom,  is  well  disciplined  and  firmly 
controlled  by  a regime  that  continues  to  be  effective  in  suppressing  dissent.  Since  essentially  all  of 
tlie  information  they  would  receive  in  the  event  of  a nuclear  war  would  be  from  the  Soviet  govern- 
ment, the  events  will  be  described  in  a manner  which  can  only  cause  tlie  Soviet  people  to  blame  the 
Ehiited  Sl.ites  for  the  destruction.  As  was  the  case  with  the  American  people  following  the  attack  on 
Pe.irl  Harbor,  their  population  will  undoubtedly  be  made  more  cohesive  against  a common  enemy 
who  has  ■‘without  provaication  wreaked  this  horrible  disaster  on  the  peaceloving  Soviet  peojile." 

By  contrast,  many  people  in  tlie  U.S  are  prone  to  express  their  dissent  by  rioting  and  violence. 
\Mien  one  con.sidcrs  that  in  ld(>8  the  United  Slates  had  to  deploy  almost  a full  division  of  troops  to 
Its  capitol  city  in  order  to  i|uell  widespread  rioting,  looting,  and  arson,  it  is  apparent  that  nationally 
our  population  is  totally  unprepared  to  deal  with  the  consei]uences  of  nuclear  war.  Further,  we 
must  consider  the  fact  that  people  have  been  deceiveil  into  believing  that  a nuclear  war  is  the  end  of 
the  worlil  and  that  il  such  a w.n  occurs  they  will  all  die  These  facts  emphasize  the  disviuietiiig 
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a\ili/;ilion  ol'  liow  totally  ill-pioparcd  our  nation  is  to  lical  with  sucli  an  event.  On  the  other  hand, 
the  Soviets  have  through  years  of  psychological  conditioning,  practical  training,  and  physical  civil 
defense  preparations  provided  their  people  with  the  basic  mental  attitudes  and  tools  to  cope  with 
such  a catastrophe. 

Question  12. 

If,  as  y<ni  say  in  your  testimony  (p  1-80),  the  Soviet  Union  wants  to  avoid  nuclear  war  and 
would  not  initiate  it  except  as  a last  resort,  why  do  you  helieve  that  they  would  run  the  risk  of 
provoking  one  by  attempting  nuclear  extortion'.’ 

Answer 

I he  Soviet  Union  views  war  . .as  a continuation  of  policy  by  military  means."  They  hope 
and  plan  on  obtaining  their  |iolitica!  goals  without  the  use  of  war.  However.  ".  . .the  Communist 
Pait>  of  the  Soviet  Union  always  held  and  now  holds  that  the  class  struggle  between  the  two 
systems  the  caivitalist  and  socialist  will  continue.  It  cannot  be  otherwise,  because  the  worUI  out- 
look and  class  aims  of  socialism  and  capitalism  are  opposed  aiul  irreconcilable." 

] In  general.  .Soviet  leailers  recognize  that  the  role  of  the  USSR  as  a military  superpower  pro- 

' I vides  the  base  for  a dynamic  Soviet  foreign  policy,  fhey  believe  that  the  changes  in  the  U.S. /Soviet 

I military  balance  have  led  to  political  changes  and  given  rise  to  new  opportunities  for  the  Soviet 

I Union  to  shift  the  “correlation  of  forces”  still  further  in  its  favor.  The  ultimate  Soviet  objective,  as 

Brezhnev  has  indicaterl,  is  to  achieve  a power  posture  such  that  “.  . .no  question  of  any  importance 
, in  the  world  can  be  solveil  without  our  (i.e.,  Soviet]  participation,  without  taking  into  account  our 

f I 

: I economic  and  military  might.  Thus  the  Soviets  seek  a power  balance  in  which  they  would  deal 

• 

. with  the  U.S.  and  the  rest  of  the  world  from  a position  of  superior  strength. 

r The  preceding  iliscussion  clearly  shows  that  while  the  Soviets  seriously  want  to  avoid  a nuclear 

] war,  they  do  not  inteiul  to  abandon  their  (piest  for  changing  the  world  .social  order.  They  |verceive. 

; I and  in  my  opinion  quite  correctly  , that  the  risk  of  nuclear  war  is  quite  low  as  long  as  they  have  a 

t 

position  of  superior  offensive  strength  coupled  with  the  ability  to  limit  damage  to  themselves.  The 
Uniteil  States,  in  contrast,  remains  fully  exposed  to  intolerable  damage. 

One  can  also  ask  why  the  Unitevl  States  a charter  member  of  the  Uniteil  Nations,  an  organiza- 
tion charged  with  keeping  peace  in  the  world  risked  nuclear  war  during  the  Cuban  missile  cim- 
frontation  with  the  Soviets  in  Id(i2.  The  answers  for  both  the  062  confrontation  by  the  U.S,  ,ind 
potential  Soviet  threat  are  the  same.  The  nation  with  the  superior  power,  while  recognizing  that 
some  risk  exists,  is  nevertheless  wdling  to  take  that  risk  in  order  to  achieve  a vital  politii.il  obieclivc; 
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i.e.,  as  lung  as  offensive  attacks  are  not  initiated,  tlie  nation  with  the  superior  force  is  taking  only  an 
extremely  small  risk  that  his  opponent,  rather  than  yield  a single  political  advantage,  will  commit 
national  suicide  and  initiate  or  provoke  a nuclear  war. 

Question  13. 

The  evidence  cited  in  your  statement  and  study  taken  from  Soviet  strategic  and  civil  defense 
literature  suggests  only  that  the  Soviet  Union  be  taking  measures  to  protect  population  and  industry 
in  the  event  of  a nuclear  war.  not  that  it  is  planning  to  wage  nuclear  war.  What  is  there  to  substanti- 
ate your  inference  that  these  defensive  capabilities  portend  an  intention  to  wage  nuclear  war  or  to 
attempt  nuclear  coercion? 

Answer 

I did  not  infer  that  the  Soviets  intend  to  wage  nuclear  war.  In  fact,  such  an  inference  would  be 
contrary  to  the  published  statements  of  the  Soviet  leaders.  These  same  leaders,  however,  have  stated 
that  they  intend  to  pursue  “wars  of  liberation;”  to  continue  their  unrelenting  struggle  against  the 
West;  aiul  that  war,  including  nuclear  war,  is  an  extension  of  policy.  They  have  cautioned  their 
people  that  in  the  process  of  this  struggle  nuclear  war  could  occur  as  a final  desperate  move  by  the 
West  to  regain  its  foimer  power  and  that  the  Soviet  Union  must  be  prepared  to  survive,  recover,  anu 
emerge  victorious  from  such  a war.  These  factors,  taken  together  with  the  considerations  discussed 
in  the  answer  to  the  previous  question,  indicate  that  the  Soviet  Union  intends  to  continue  using  its 
power  to  get  its  way  in  the  world. 

Moreover,  the  liming  of  tlie  So\iet  civil  defense  preparations  creates  an  inference  of  its  own. 
The  acceleration  of  Soviet  civil  defense  preparations  did  not  occur  when  the  U.S.  had  nuclear  supe- 
riority and  was  threatening  the  Soviets  with  “massive  retaliation.”  Instead,  the  program  was 
accelerated  in  the  early  1970s.  in  the  era  of  detente,  when  the  trends  (see  Figures  A-2  and  ,A-3  of 
the  study  report)  showed  that  a nuclear  war-winning  capability  was  within  the  Soviet  grasp. 
Question  14. 

Fven  if  the  Soviet  Union  were  willing  to  risk  an  avoidable  nuclear  war  and  even  if  they  believed 
their  civil  and  industrial  defenses  gave  credibility  to  their  threats,  what  reasons  do  you  believe  they 
h.ive  for  expecting  the  United  States  to  back  down  in  a confrontation? 

Answer 

For  the  past  several  years.  Soviet  spokesiiien  have  pointed  out  that  the  “correlation  of  forces.” 
a term  which  includes  military,  economic,  and  political  p<nver.  has  been  sliifting  in  favor  of  the 
Soviet  Union  and  that  for  this  reason  the  U.S.  is  already  being  forced  to  back  down.  For  example, 
the  Soviets  a^serted  that  the  SALT  I agreements  represented  a change  in  U.S.  I'olicies  that  was 
forced  on  the  U.S.  by  Soviet  power: 


r 


• ! 
I 

I 


1 

1 

I 

I 

i-  ... 


1)180-20:3(1-1 


Tito  slr;iu-s;ii.  course  ol'  U.S.  policy  is  now  changing  lid'orc  our  very  eyes  I'rom  “pax 
Americana"  Oic  Americani/eil  rormula  of  worki  domination  to  a del'inite  form  of 
necesciiy  for  peacelul  coexistence.  But.  we  must  clearly  understand  that  this  chantie  is  a 
torceil  one  and  that  it  is  precisely  the  power  the  social,  economic  aiul,  ultimately,  mili- 
t.uy  power  of  ihe  Soviet  Union  and  the  socialist  countries  that  is  compcllini:  .American 
rulin'-’  circles  to  en;-'ai:e  in  an  aponi/ing  reappraisal  of  values.  (“.A  rriumph  of  Realism,” 
Koinsomelskaia  I’ravda.  .lime  4.  1472) 

rids  belie!' was  further  amplilleil  in  an  editorial  in  the  May  I 4“3  Koinmtuiifif. 

. i imperialism  1 is  compelled  to  ailjust  to  the  new  condition  wherein  the  correlation  of 
forces  in  the  wmld  arena  h.is  changed  in  favor  of  peace,  progress  and  socialism.  .A  consiil- 
erablc  role  in  the  strategy  of  the  imperialist  priwers  is  also  played  by  the  reali/ation  that  a 
nuclear  war  would  be  suicid.il  for  capit.ilism. 

One  fulfillment  of  this  view  was  the  October  1973  Middle  hast  war.  where  a Soviet  thretit  to 
intervene  caused  the  United  Slates  to  restrict  deliveries  to  Israel,  thereby  bringing  about  the  release 
of  the  encircled  ligyptian  army. 

.Marshal  (irechko’s  view  of  the  matter  was  that; 

It  was  precisely  the  change  in  the  correlation  of  forces  in  favor  of  socialism  aiul  the 
process  of  the  relaxation  of  tension  taking  place  on  this  Lxisis  which  prevent  the  danger- 
ous eruption  of  the  war  in  the  Near  hast  from  assuming  dimensions  threatening  universal 
peace. 

In  Angola,  the  UnitevI  States  backed  down  with  minimum  protest  and  no  effective  counter- 
activms.  I he  Soviet  leailers  could  logically  view  these  events  as  an  emerging  tendency  of  the  Unitevl 
States  to  back  down  in  confrontations.  Once  such  a pattern  of  concessions  is  established,  it  is 
increasingly  difficult  to  halt  the  process. 

As  the  correlation  of  forces  shifts  further  in  favor  of  the  Soviet  Union,  it  is  not  unretilistic  to 
believe  that  the  Uniteil  States  would  be  willing  to  back  ilovvn  in  confrontations  even  more 
important  than  Angola  and  the  Midvlle  Last.  By  1978.  the  Soviet  Union  will  have  gaineil  ;t  “war- 
winning"  capability  comparable  to  that  which  the  United  States  heki  in  1962  during  the  ('uban 
missile  crisis.  (See  F'igure  A-3  of  the  study  report.)  The  Soviets  believe  we  have  rativvnal  leailership 
.iiul  that  the  U.S.  leadership,  when  placed  at  ;i  major  disadvantage,  as  the  Soviets  themselves  were  in 
1962.  can  be  forced  to  aaiuiescc  to  Soviets’  ilemaiuls  in  future  confrontations. 

Oncstion  IS. 

fhe  scenario  for  nuclear  coercion  suggested  in  unir  (estintony  re<iuircs  that  the  .Sov  iet  Union 
have  a high  confiilence  that  the  Uiutcd  States  would  not  engage  in  nuclear  war.  if  its  vital  interests 
were  thrcaleneil.  What  inkvrmalion  do  you  have  that  the  Soviet  leailers  have  this  high  confidence  or 
what  factors  would  entitle  them  t(v  this  high  confidence? 
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Answer 

\Vc  eannot  iilenlify  an  interest  ol  the  United  States  so  vital  that  it  would  he  worth  “derending” 
at  the  expense  of  a 100-million-plus  Ameriean  lives,  destruction  of  most  of  American’s  industrial 
capability,  and  a postwar  military  balance  such  that  America’s  future  could  be  dominated  by  the 
Soviet  Union.  It  is  ironic  that  because  of  American  adherence  to  our  own  concept  of  deterrence  the 
Soviet  leaders  can  have  high  confidence  that  the  U.S.  would  not  engage  in  nuclear  war,  even  to 
protect  a “vital  interest.”  Indeed,  the  Soviet  leaders’  confidence  should  be  further  reinforced  by  the 
realistic  and  candid  statements  of  the  Aiiiiiuil  Defense  Department  Report  (FY  1 977).  which 
implies  that  even  if  the  Soviet  Union  attacked  the  U.S.  strategic  forces  the  U.S.  might  not  neces- 
sarily respond  since  in  such  an  attack  the  Soviets  could  “.  . .withhold  a large  percentage  of  their 
forces  with  which  they  could  retaliate  in  kind”  (p.  47). 

Question  16. 

At  different  points  in  your  testimony,  you  say  that  extensive  civil  defense  measures  are 
"destabili/ing”  to  the  strategic  balance  and  that  the  United  States  needs  to  undertake  such  measures 
in  order  to  regain  the  stabilily  of  the  strategic  balance.  Are  civil  and  industrial  defenses  intrinsicall) 
"stabilizing"  or  "destabilizing?”  Historically,  has  not  the  adoption  of  “destabilizing”  measures  in 
order  to  achieve  stability  led,  instead,  to  new  rouiuls  of  instability? 

Answer 

In  the  study  report  and  my  testimony,  the  discussion  of  strategic  stability  was  in  consonance 
with  the  definition  outlined  in  the  Annual  Defense  Department  Report  (FY  1977)  (p.  45);  i.e..  a 
“.  . .situation  in  which  neither  side  will  see  any  advantage  in  initiating  the  use  of  strategic  forces.” 
Moreover,  both  the  prepared  testimony  and  the  study  report  noted  specifically  that  the  U.S. /USSR 
strategic  relationship  had  not  been  destabilized  ivy  Soviet  civil  defenses  alone  but  by  the  combined 
effect  of  these  civil  defenses  and  increasing  Soviet  offensive  power. 

In  more  specific  terms,  the  present  instability  is  caused  by: 

a.  The  growing  capability  of  the  S(wiet  Union  to  improve  their  military  ailvantage  by  attack- 
ing the  U.S.  strategic  forces.  The  deployed  forces  of  the  two  sides  are  roughly  equivalent 
(Fig.  A-1  of  the  study  report).  By  attacking  the  US.  forces,  the  Soviet  Union  woidd  gain 
the  position  (vf  military  superiority  shown  in  Figure  A-2  or.  if  the  U S.  sought  to  redress 
the  imbalance,  the  superiority  shown  in  Figure  A-3. 

b.  I he  Soviet  Union  following  an  attack  on  U.S.  strategic  forces  would  still  retain  a very 
large  portion  of  their  original  strategic  force  (See  Fig.  A-2  of  the  study  report),  a factor 
which  the  1)01)  i.  port  notes  could  deter  the  United  States  from  using  its  deterrent  force 
in  response. 
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c 111  iho  ovciit  tluil  llu'  I'.S,  ilid  ivsp<)iul  to  a Soviet  attack,  tlie  Soviet  civil  ilelenses  can 
limit  the  Jamacc  to  a level  that  the  Soviets  know  can  he  tolerated. 

d.  SiiKC  Soviet  civil  defenses  will  allow  the  USSR  to  recover  I'roin  a nuclear  war  much  faster 
than  the  United  States,  and  since  the  USSR  would  retain  military  superiority  at  the  end 
of  a nuclear  war.  the  .Soviet  Union  could  continue  to  dominate  or  at  least  suhstantiall^ 
innuence  the  Lhiited  States  in  the  postwar  period,  riuis  the  Soviets  could  he  reasonahh 
certain  that  the  U.S.  would  no  longer  stand  hetween  the  Soviet  Union  and  its  global 
ohjectives. 

I he  issue  then  is  not  whether  civil  ilefenses  are  intrinsically  stahili/.ing  or  destahili/.ing.  The 
Issue  is  that  the  strategic  relationship  hetween  the  U.S.  and  the  Soviet  Union  is  now  inislahlc.  U.S. 
civil  defense  preparations  hy  tliemselves  could  not  entirely  renHive  the  instability  causevl  by  the 
several  tactors  outlineil  .ihove.  Such  preparations  coukl.  however,  make  nuclear  war  less  attractive 
for  the  Soviet  Union  and  more  survivahle  for  the  Uniteil  States. 

Question  17. 

If,  as  you  say  on  pages  I and  7.3  of  your  statement,  non-military  (civil  and  industrial)  defense 
undermines  nuclear  deterrence,  just  like  an  ABM  system  hy  provoking  vlestahili/.ing  fears  of  a first 
strike,  why  should  the  United  States  incur  this  increased  risk  by  going  beyond  its  present  limited 
|irogram  of  fall-out  shelters? 

Answer 

It  would  not  necessarily  be  correct  to  say  that  civil  and  industrial  defense  undermines  nuclear 
vieterrence  by  provoking  destabili/.ing  fears  of  a first  strike.  The  statement  said  that  “civil  delense 
uiulermines  vieterrence  by  protecting  an  aggressor’s  economic  and  political  assets  against  retalia- 
tion." Hence  IfS.  civil  defense  preparations  would  not  increase  any  risks  to  the  United  States.  In 
fact,  since  for  the  reasons  notevi  in  the  answer  to  the  previous  question,  the  U.S.  vieterrent  concept 
lni\  been  iiihlcnnincd  aiul  the  stiategic  relationship  is  now  unstable,  the  U.S.  now  faces  a finite  risk 
that  .1  nuclear  war  might  occur  and  a relatively  large  risk  that  nuclear  blackmail  or  coercion  could  be 
.ipplicvl.  U.S.  civil  ilefeiisc  preparations  could  reduce  both  the  magnitude  and  the  potential  conse- 
viuences  of  this  risk. 

Question  IS. 

In  view  of  the  universal  lendenc>  of  population  anvl  iiulusirial  capacity  to  become  concen- 
trated in  lelatively  small  areas,  why  do  you  relate  the  vlestruction  potential  v>t  U.S.  strategic  lorces 
to  the  entire  geographic  expanse  of  S.b.‘'  million  scpiare  miles  of  Soviet  territorv  (pp.  1 5.3.  54  of 
testiiiK’iiy ).  the  overwhelming  proportion  of  which  contains  no  worthwhile  population  or  industrial 
target  s’ 
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Answer 

The  otrcv-  t ol'  the  Soviet  civil  dereiisc  preparations  is  to  reverse  “the  universal  teiuleney  of 
population  and  industrial  capacity  to  become  concentrated  in  relatively  small  areas."  For  popula- 
tion. this  reversal  is  obtained  throueh  evacuatiim  atid  over  the  longer  term  will  be  facilitated 
through  colocation  of  new  housing  units  with  the  dispersed  industry.  For  industry,  this  reversal  is 
being  obtaineil  through  the  dispersal  mechanism  shown  in  Figure  10  of  the  study  report. 

Because  the  thrust  of  the  Soviet  civil  defenses  is  to  disperse  potential  targets  over  very  large 
.neas.  noting  the  areas  which  can  be  covered  by  the  U S.  arsenal  pro\ides  a useful  perspective,  par- 
ticularly since  many  Americans  have  long  been  conditioned  to  accept  the  myth  of  “overkill  ” Fur- 
ther information  on  this  matter  is  included  in  the  answer  to  question  19. 

Question  19. 

Does  your  data  indicate  what  proportion  of  Soviet  territory  is  occu|iied  by  the  majority  of  its 
popidation  or  the  majority  of  its  industrial  capacity  and,  if  so  will  you  make  those  figures  available 
to  the  committee'.’ 

Answer 

The  Smiet  urban  popidation  (about  half  of  the  national  total)  is  in  normal  day-to-day  living 
conccntrulcd  in  a small  fracD  ai  of  one  percent  of  Die  So\iet  land  mass.  It  is  for  this  reason  that 
U S.  weapons  could  exact  heavy  destruction  if  the  population  is  not  evacuated  (see  Figure  6 of  the 
study  report).  If  evacuated  to  the  collective  farms  and  outly  ing  villages,  the  urban  population  would 
be  distrilnited  over  about  ll'/r  of  the  Soviet  land  area.  If  the  evacuees  are  further  distributed  into 
nonagricultural  areas  surrounding  the  cities,  the  urban  population  could  he  spread  over  as  much  as 
48,7  of  the  Soviet  Union. 

The  industrial  dispers.d  illustrated  in  Figure  lO  of  the  study  report  includes  housing  for  the 
w'ork  force  lienee,  in  the  future,  an  increasing  share  of  the  “urb;  n"  population  will  in  normal 
day-to-day  living  be  dispersed  over  an  area  that  could  grow  to  as  much  as  onc-fourth  of  the  Soviet 
Union. 

Since  the  locations  of  factories  can  be  preeisely  defined,  industrial  targeting  is  based  on  the 
actual  factory-by-factory  layout  of  the  Soviet  industrial  complex.  Hence,  we  have  not  aggregated 
the  total  area  covered  by  .Soviet  industry. 

Question  20. 

Since  the  large  relative  U.S.  advant.ige  in  re-entry  vehicles  (over  8.500  to  less  than  3.500)  per- 
mits the  United  States  to  target  more  aim-points  or  to  place  more  warheads  on  fewer  aim-points 
(thus  neutrali/ing  hardened  sites),  why  do  you  assume  that  the  Soviet  flnion  would  find  a nuclear 
attack  “tolerable,”  while  for  the  United  States  it  would  be  disastrous’  Given  the  imbalances  in 
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otljiisivo  >iiul  it  wouKI  appear  to  bo  oi]ually  ilisastroiis  for  both,  W'liat  assump- 

tions aiul  oaloul.itiniis  are  ro(|uiroi.l  lor  >ou  to  arrive  at  the  eonelusion  that  nuclear  attacks  wouUI  be 
bcnieii  tiir  the  1'  S.S.K.  aiul  catastrophic  tor  the  U.S.'.’ 

.\nswer 


It  wouh!  be  iiu  orrcct  to  inrei  that  the  United  States  has  a larye  advantage  in  otTensive  capabil- 
ities. I igurc  A-l  ol  the  studj  reirort  shows  that  "numbers  of  warheads"  is  the  onl\  measure  ot 
military  power  in  whiclt  the  United  States  will  continue  to  hold  an  advantage;  the  Soviets  will  be  at 
parity  or  superiority  in  the  other  measures.  NUneover.  counting  the  numbers  of  warheads  tltat  each 
sivie  has  is  a poor  way  to  measure  military  strength  since  it  does  not  account  for  the  si/e  or  accuraev 
ol  the  warheads  nor  the  survivability  ami  penetration  capability  ol'  Die  deliver)  svstems. 

The  portion  ol' my  lestimony  to  which  tliis  vpiestion  refers  states  that  . .sliould  tlie  Soviet 
esece.te  its  civil  defense  plans,  tlie  eonseviuence  of  further  escalation  vvoulil  be  disastrous  to  the 
Unitev!  Slates.  It  might  well  be  tolerable  to  the  Soviets.”  An  e.sample  of  such  "further  escalation” 
would  be  a St>viel  attack  on  U.S.  strategic  forces,  the  outcome  of  which  is  sliovvn  in  l igure  .A-2  of 
the  stud)  rep'.irt.  If  such  an  incident  were  to  occur  in  I ‘>80.  the  U.S.  aiul  USSR  would  end  up  with 
an  approvimatelv'  ccpial  number  of  warheads  wliile  tire  Soviets  would  have  a 4 to  1 advantage  in 
j throw  weight,  a 10  to  1 ailvantage  in  megatons,  anil  a 2 to  1 ailvantage  in  the  number  of  missiles 

' I 

and  bombers.  In  aiiiivalent  warheads,  a comprehensive  measure  of  actual  capability  to  destroy 
targets,  the  Soviets  would  have  a 3 to  1 advantage.  Hence,  one  consequence  of  "further  escalation” 

' would  be  to  give  the  Soviets  a clear  superiority  in  offensive  power,  (liven  if  the  U.S.  attacked  lirst. 

■ the  Soviets  would  still  have  superiority  in  equivalent  warheads.) 

. I The  .Soviet  civil  defenses  have  the  effect  of  magnifying  this  superiority  in  offensive  power. 


Table  A illustrates  the  effect  of  luiniening  on  the  numbers  of  U.S.  warheads  required  to  destroy 
industrial  machinery.  Depending  on  the  size  of  the  factory  area,  hardening  could  have  the  same 
effect  as  a 22-fold  to  a 4.^-fold  decrease  in  the  number  of  U.S.  SLBM  current  warheads,  liven  the 
bomber  laydown  weapons,  vvho.se  effectiveness  is  less  sensitive  to  hardening  than  that  of  other  U.S. 
warheads,  would  be  subject  to  a .T  to  ‘)-fold  decrease.  Dispersion  of  smaller  industry  as  illustrated  in 


EFFECT  OF  INDUSTRIAL  HARDENING  ON  WARHEAD  REQUIREMENTS 
(NUMBER  OF  WARHEADS  REQUIRED  TO  DESTROY  90%  OF  MACHINERY) 
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*MINIMAL  HARDENING  CONSISTS  OF  EARTH  COVERING  ONLY. 

**EXTENSIVE  HARDENING  CONSISTS  OF  SURROUNDING  MACHINE  WITH  CRUSHABLE 
MATERIAL  AND  COVERING  WITH  EARTH  OF  SUFFICIENT  DEPTH  TO  PROVIDE 
EARTH  ARCHING. 
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Question  21 . 

Since  siilTicient  economic  or  iiulustrial  capacity  woukl  survive  a limited  nuclear  attack  m any 
case,  it  would  appear  that  your  conclusions  derive  from  a large-scale  nuclear  attack.  Is  that  correct  ’ 
II  this  attack  or  exchange  were  spread  over  several  days,  would  it  be  possible  tor  the  H.S.  to  ileter- 
mine  where  surviving  Soviet  industry  and  population  were  located  and  target  these  areas,  since  as 
you  say.  our  methods  of  verifying  these  facts  are  extremely  good? 

Answer 

Our  conclusions  r//t’  based  on  a large-scale  nuclear  attack.  In  my  testimony,  however.  I indi- 
cated only  that  the  U.S.  woidd  know  if  the  Soviets  actually  initiateil  an  evacuation  of  their  cities. 
I'ollowing  a Soviet  attack  on  U.S.  forces  and  a first  portion  of  a U.S.  retaliation  against  Soviet 
economic  and  political  assets,  it  would  be  highly  unlikely  that  the  United  Stales  would  have  remain- 
ing the  means  to  determine  the  location  of  Soviet  surviving  industrial  facilities  or  population. 
Question  22. 

Why  do  you  conclude  that  the  Soviets  would  have  a bargaining  advantage  over  the  U.S.  if  it 
re(|uires  them  two  to  four  years  to  recover  from  a U.S.  nuclear  attack?  Would  not  vour  projected 
industrial  recovery  periods  (2-4  years  for  the  U.S.S.R.,  12  years  for  the  U.S.)  make  any  bargaining 
power  rather  academic? 

Answer 

Let  us  examine  the  specifics  of  the  bargaining  position  that  would  exist  in  a future  confronta- 
tion in  which  the  Soviets  had  executed  their  civil  defense  measures.  If  the  confrontation  escalateil 
into  full-scale  nuclear  war. 

a.  The  United  States  would  lose  over  100  million  of  its  citizens,  compared  to  5 to  10  million 
Russians. 

b.  Half  to  three-quarters  of  U.S.  industrial  capacity  would  be  destroyed,  compared  to  10?/ 
to  30%  of  Soviet  industrial  capacity. 

c.  The  present  “rough  eriuivalence"  in  strategic  forces  would  be  gone  the  Russions  would 
have  superior  strength  and  hence  could  dominate  or  strongly  inlluence  U.S.  actions  for 
the  forseeable  future,  particularly  since  the  USSR  would  recover  its  industrial  capacity 
much  sooner  than  wouUl  the  United  States. 
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While  “iiKliistrial  reemeiy  time"  may  appear  to  be  rather  acailemic.  the  above  specifies,  whieli 
wouKI  enter  into  the  bargaining  position  in  a serious  confrontation,  are  anytliing  but  acaJemic.  In 
m>  juilgment.  the  above  specifics  represent  a bargaining  situation  for  the  United  States  that  is  worse 
than  the  situation  faced  by  the  Soviet  leaders  during  the  Cuban  missile  crisis  of  1962. 

Question  23. 

In  view  of  the  historical  problems  of  Soviet  economic  development  (low  productivity,  misallo- 
cation  of  capital,  technological  constraints,  etc.),  is  the  relatively  shorter  recovery  period  you  postu- 
late for  Soviet  industry  attributable  solely  to  their  industrial  defense  techniques? 

Answer 

As  we  indicated  on  page  3 of  the  study  report,  “survival  of  the  work  force  is  by  far  the  most 
important  factor  in  industrial  recovery.”  Hence,  the  relatively  rapid  Soviet  industrial  recovery  is 
attributable  first  to  their  measures  to  protect  the  skilled  workers  and,  second,  to  their  industrial 
defense  techniques. 

It  is  also  important  to  understand  that  in  spite  of  the  problems  of  Soviet  economic  develop- 
ment cited  in  the  question  the  Soviet  Union  outproduces  the  United  States  in  several  areas  including 
steel.  1 .3  to  1 ; cement.  1 .6  to  1 ; coal.  1 .2  to  1 ; and  petroleum,  1 .2  to  1 ; and  Soviet  machine  tool 
production  equals  that  of  the  U.S.  In  fact,  the  conditions  which  Americans  regard  as  inefficiencies 
in  the  Soviet  economic  system  give  the  Soviets  more  resiliency  and  hence  a better  prospect  of  recov- 
ery. Soviet  factories  appear  to  American  observers  to  be  glutted  with  people,  a condition  which 
insures  availability  of  the  work  force  needed  for  the  labor-intensive  steps  of  recovery.  Soviet 
machine  tools  are  less  automated  and  hence  easier  to  protect  and  restore.  The  U.S.  laborer  has  lost 
many  of  the  basic  skills  that  would  be  needed  for  recovery  we  employ  "machine  operators."  the 
Russians  employ  "machinists.”  The  general  lack  of  communications  between  enterprises  and  uncer 
tain  delivery  of  repair  parts  has  forced  Soviet  factories  to  become  highly  self-sufficient  in  machine 
tool  repair  and  to  keep  machinery  far  in  excess  of  their  normal  needs.  In  addition,  because  of 
supply  difficulties.  Soviet  managers  tend  to  keep  large  stocks  of  raw  materials  and  finished  product. 
While  all  of  these  factors  attest  to  the  day-to-day  inefficiency  of  Soviet  industry,  they  are  marked 
advantages  in  recovery  from  nuclear  war. 

Question  24 

What  evidence  is  available  to  indicate  that  the  Soviet  industrial  defense  measures  have  been 
implemented  throughout  the  U.S.S.R.  and  are  not  merely  “pilot”  or  "demonstration"  programs  at  a 
few  facilities? 
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Answer 

SoMot  i.ivil  dctViisc  litoijUiiv  ami  commentary  by  Soviet  civil  ilefense  spokesmen  over  the  past 
several  vears  imlicate  this  is  not  the  case.  Soviet  newspapers  and  journals,  especially  the  civil  defense 
nu'iithly . V'O'i'  ZN.\N  icirculation  in  excess  of  300,000),  refer  to  industrial  defense  measures  uiuler- 
vvav  at  a broad  variety  of  imiustry  installations.  Books  such  as  Civil  Defense  <>}  an  InJiisirial  Installa- 
tion (2  editions  totalling  500.000  copies)  indicate  nationwide  programs.  The  book  referenced 
appears  to  be  a primer  for  the  conduct  of  civil  defense  operations  at  imlustrial  enterpri.ses  through- 
out the  country.  Training  of  special  civil  defense  functions  in  all  industrial  facilities  nationwide  is  a 
regulai  progr.im.  Civil  defense  staffs  exist  in  all  government  jurisdictions  in  the  USSR.  The  civil 
delenjc  st.dls  tor  the  15  republics  comprising  tfie  USSR  are  in  all  cases  headed  liy  active-duty  gen- 
eral ol'ficers.  vaiy  ing  Irom  one  to  three  star  rank,  who  devote  lOO'i  ol  their  eltorts  to  making  the 
piavgram  ettective.  1 he  entire  program  is  heailed  by  a Deputy  Minister  of  13etense.  whose  sole 
responsibility  to  make  the  program  clTective.  Ihir  from  being  a token  el  fort,  all  the  evidence  iiuli- 
cates  that  the  various  aspects  of  industrial  defense;  i.e..  training  of  special  civil  delense  tunctions. 
shielding,  etc.,  are  being  carried  out  on  a broad  national  scale. 

It  is  ol  course  true  ttiat  some  of  the  Soviet  imlustrial  defense  measures  are  not  amenable  to 
cross-checking  by  more  than  one  method  since  the  iwiyarutions  a.s.sociafed  with  tlie.se  particular 
measures  tend  to  be  unobtrusive  or  could  be  normally  concealeil.  However,  those  measures  that  are 
rc.idily  observable  have  been  found  to  be  surprisingly  widespread.  It  would  not  be  logical  for 
.Americans  to  assume  that  the  Soviets  had  implemented  only  those  measures  which  could  be 
observed  by  the  U S.  and  had  failed  to  implement  the  remainder  of  their  program,  particularly  since 
the  more  observable  measures  lend  to  be  more  costly  than  the  others. 

Question  25. 

Do  your  conchision.s  about  .Soviet  advantages  in  industrial  defense  (less  ilamage.  shorter  recov- 
ery) assume  that  what  is  known  from  Soviet  publications  is  universally  practical  throughout  Soviet 
industry'.’  If  not.  what  proportion  or  what  segments  of  Soviet  industry  would  have  to  he  protected 
by  these  measures  for  your  projections  to  be  valid'.’ 

.Answer 

Our  conclusions  about  Soviet  industrial  delense  have  been  based  on  the  fact  that  the  program 
is  national  in  scope.  N\e  have  not  assumed  that  everything  that  is  listed  or  known  from  Soviet  publi- 
cations coidd  or  vvoukl  be  universally  practiced  througliout  Soviet  industry.  Industrial  protection 
techniques  will  vary  considciably  between  industry  types.  Take  a steel  mill  for  example.  While  it 
may  not  be  very  feasible  to  harden  a blast  furnace,  it  would  be  relatively  easy  to  stockpdc  and 
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prot>.'».t  the  hash.-  matorials  to  ivbuikl  it  (steel  aikl  lirebriek).  On  the  other  hand,  the  lonti-lead  con- 
trolling item  in  restoring  steel  prodiietit)n  would  be  the  rolling  mills.  Several  Soviet  e.xamples  have 
been  noted  where  a single  steel  mill  has  two  separate  rolling  plants  separated  by  distances  of  several 
miles.  These  mills,  which  are  inherently  hard  and  very  lough,  are  well  suited  for  protection  by  the 
methods  selected  lor  machine  tools  in  our  Auburn  facility. 

Moreover,  we  did  not  assume  that  ail  Soviet  industrial  machinery  would  be  hardened  to  a 
uniformly  high  level.  We  a.ssumed  that  only  a selected  5'T  of  machinery  would  be  hardened  to  about 
300  psi,  lO'f  to  about  200  psi,  50'?  to  about  bO  psi.  and  35'', T would  not  be  hardened.  The  results  of 
this  rather  practical  and  achievable  degree  of  hanlening  are  sufficient  to  support  our  conclusions  on 
Soviet  industrial  recovery. 

Question  26. 

In  view  of  the  current  paucity  of  intelligence  data  on  Soviet  civil  and  imiustrial  preparedness 
measures  and  in  view  of  what  you  call  the  “unknowns’"  in  the  Soviet  program,  what  is  the  founda- 
tion of  the  high  rating  you  assign  to  the  effectiveness  of  Soviet  civil  and  industrial  protection'’ 

Answer 

In  the  study  report  prepared  for  the  committee,  we  stated  on  page  73  that  “.  . .these  deficien- 
cies and  unknowns  are  not  likely  to  significantly  degrade  the  effectiveness  of  the  Soviet  program 
Instead,  their  effect  is  to  e.xtend  the  time  required  to  transition  from  their  present  posture  to  a fully 
evacuated  and  protected  posture.”  Moreover,  in  our  analysis  we  tended  to  treat  tlie  unknowns 
which  could  impact  effectiveness  in  a “worst  case”  manner.  For  example,  because  the  extent  of 
medical  support  preparations  is  unknown,  we  assumed  that  medical  services  were  nonexistent  and 
counted  as  fatalities  all  persons  that  woulil  reiunre  medical  .ittention. 

We  do  not  concur  with  the  inference  that  there  is  a paucity  of  intelligence  data,  particularly 
when  the  data  obtainable  from  open  sources  is  considered.  While  it  is  true  that  there  are  gaps  in  the 
data,  we  have  determined  through  use  of  various  analytical  aiul  modeling  technii)ues  and  tests  that 
few  of  the  gaps  have  significant  inlluence  on  the  estimated  effectiveness  of  the  Soviet  civil  defense 
measures  If  anything,  the  Soviet  program  could  well  be  more  effective  than  is  indicated  by  our 
estimates. 

Question  27. 

Hoes  your  estimate  of  the  costs  of  protecting  U S.  industry  against  nuclear  attack  address  ( 1 ) 
all  industry.  (2)  all  defense  industry . (3)  essential  civilian  industry  , (4)  essential  defense  industry,  or 
(5) essential  civilian  and  detense  industry? 
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Answor 

l !io  pi\'liniinai\  losl  cslinuitos  slunvn  in  I'ahlc  3 i>l'  tlic  stiuly  report  refer  to  the  proteelion  ol 
essential  capital  eipiipinent  in  the  entire  U.S.  civilian  aiul  ilefense  maniilaeturini!  iiuliistry.  Ihese 
estimates  are  haseil  upon  a ilelaileil  esamination  of  the  preparations  ami  stoeki'ilint:  of  materials 
neeessaij  to  pioleci  the  essential  machinery  ami  capital  ei|uipmcnt  at  one  ol  Hoeinji's  large  manu- 
tacturing  plants.  Approximately  30'.;  ol  the  total  capital  eiinipment  was  coiisidereil  essential  to 
regain  present  production  levels.  I'he  Boeing  costs  are  shown  in  Table  3.  lo  arrive  it  a cost  estimate 
to  protcci  all  U.S.  manufacturing  imiusiry  against  a lull-scale  attack,  it  was  assumcil  that  tlie  cost  ol 
picparation  in  relation  lo  the  replacement  cost  at  Boeing  woulti  hold  for  U.S.  industry  at  large. 

1 hus.  with  a knowledge  of  the  Boeing  and  the  U.S.  capital  ei|ui|rment  replacement  cost  at  I ‘>75 
prices,  a straighl  line  extrapolatii'ii  was  made  to  arrive  at  an  estimate  to  protect  the  essential  capital 
erpiipmcnt  of  the  total  U.S.  manufacturing  iiulustry.  I his  is  also  shown  in  lable  3. 

Question  27. a. 

If  the  answer  to  the  foregoing  is  (2)  or  (4).  what  are  your  reasons  for  selecting  deleiise  iiulustry 
for  hardening  or  other  nuclear  preparedness  measures,  as  opposed  to  civilian  or  essential  civilian 
industries? 

Answer 

I he  answer  to  the  foregoing  is  ( 1 ). 

Question  27. b. 

Do  you  consider  that,  in  the  event  of  a nuclear  attack  on  the  U.S..  it  will  be  more  essential  lo 
rebuild  war-related  industry  first  or  industry  essential  to  civilian  recovery  first?  On  what  do  you 
base  this  view? 

Answer 

Initially,  the  most  important  factor  in  general  recovery  is  sur  -val  (see  question  5).  Therefore, 
the  first  thing  that  must  be  done  is  to  rebuild  those  industries  that  provide  the  basics  of  life;  i.e.. 
food,  clothing,  and  shelter.  Living  standards  will  during  this  period  be  far  below  prewar  standards.  It 
is  then  necessary  to  reconstitute  the  productive  capacity  of  society,  and  this  will  generally  involve 
rebuilding  husic  industries  such  as  steel,  electric  power,  fuel  production,  etc.  Since  these  iiulustries 
are  essential  to  hu/li  ’‘defense  industry”  and  ’'essential  civilian  industry.”  to  attempt  to  classify 
them  as  one  or  the  other  is  largely  a matter  of  semantics.  In  the  final  phase  of  recovery,  the  mix  of 
civilian  versus  defense  products  produced  will  depend  on  the  external  threats  and  international 
situation  existing  at  the  lime. 
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Since  tlic  Soviets  arc  picpaiitij;  to  survive  and  win  any  war,  it  would  appear  that  the  ability  to 
reconstitute  the  industrial  base  of  tlie  U S.  to  provide  for  continued  defense  will  be  necessary  to  the 
sur\  ival  of  the  Western  World  and  democratic  governments. 

Question  27.c. 

It'  yoLir  estimate  of  the  costs  ot  prepuring  iiuhistry  against  nuclear  attack  is  not  inclusive,  what 
would  the  costs  be  for  protecting  other  or  all  segments  of  industry? 

Answer 

The  cost  estimates  provided  to  the  Committee  are  inclusive. 

Question  27.d. 

Are  your  estimates  of  the  costs  of  industrial  protection  based  on  a limited  attack  on  U.S. 
industrial  and  military  targets  or  on  an  attack  against  the  U.S.  economy  as  a whole?  What  is  the 
basis  for  making  this  assumption? 

Answer 

Our  estimates  of  the  costs  of  industrial  protection  and  of  the  time  reciuircd  for  recovery  are 
based  on  a full-scale  attack  against  the  U.S.  economy  as  a whole.  This  assum|ition  was  made  since, 
from  the  U.S.  point  of  view,  it  represents  what  should  be  a worst  case  type  of  attack  which  would 
place  the  greatest  possible  stress  on  the  industrial  protection  measures. 

Question  27.e. 

Are  your  estimates  of  costs  and  recovery  periods  based  on  a single,  limited  attack,  a series  of 
limited  attacks,  a single  massive  or  “national”  attack,  or  a series  of  massive  attacks?  What  is  the 
basis  for  this  assumption? 

Answer 

Our  estimates  were  based  on  a single,  full-scale  attack  on  economic  and  political  assets.  If  part 
of  the  available  weapons  had  been  directed  against  military  targets,  industrial  and  populatioti  dam- 
age would  have  been  lower  aiul  recovery  would  occur  more  rapidly. 

Question  27.f. 

Mow  would  an  alteration  in  this  assumption  affect  your  cost  and  recovery  period  estimates’ 
Answer 

An  alteration  in  the  duration  of  the  attack  (single  vs.  continuing)  would  change  our  estimates 
of  recovery  time.  Economists  who  participated  in  the  Strategic  Bombing  Survey  of  Europe  after 
World  War  II  concluded  that  the  collapse  of  the  German  economy  was  brought  about  by  repetitive 
attacks  carrieil  out  over  many  months  and  years.  This  may  well  turn  out  to  be  a possible  response  to 
a full-tledged  civil  and  industrial  defense  effort.  However,  it  argues  for  aiul  requires  types  of  forces 
the  U.S.  does  not  now  possess;  that  is.  those  having  long-term  survivability  (years),  curvivabk  and  'or 
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ropl;Ki.\ililo  i.omm.iiui  and  contiul.  daiiial  Lapalnliltcs  to  ciurniy  rctonnaissanc'c  (aniisatcllilc  (brccs); 
and  survivahlo  and/or  rcpku.x'ahlc  ri-vonnaissance  assets.  Repetitive  attacks  carried  out  over  many 
months  or  a few  years  could  prolsahly  deny  industrial  recovery.  roda> . only  the  Soviets  witli  their 
survivablc  K’BMs,  survivahle  command  aiul  control,  and  nationwide  civil  defense  are  in  any  way 
postured  or  preparerl  to  adopt  such  a stiategy. 

Question  27.g. 

llowilid  you  arrive  at  the  comparative  estimates  of  recovery  time  for  the  U.S.  ajul  the  USSR'.’ 
What  kinds  of  attacks  were  these  comparative  estimates  predicated  on'.’ 

Answer 

I he  comparative  estimates  of  recovery  time  were  based  on  calculation  of  damage  to  popula- 
tion and  industry  using  the  approaches  and  factors  outlined  in  the  answers  to  cpiestions  t , I d.  2.‘'. 
and  2(),  together  with  the  results  of  large-scale  ecoiH)inic  studies  evaluating  the  factors  outlined 
under  question  5 The  estimates  are  based  on  a massive,  full-scale  war  invobing  the  strategic  nuclear 
•irsenals  of  the  U.S.  and  the  USSR.  I'he  results  of  the  economic  stuilies  are  consistent  with  the 
results  of  the  in-deptli  stiu.l>  of  the  Seattle-Taconia-Iiverett  industrial  area  study,  wherein  it  was 
.issumed  that  the  area  receivetl  its  share  of  a full-scale  nuclear  attack  on  the  entire  U.S.  aiul  that 
iluring  reconstiuclion  no  outsiile  help  would  be  available  from  other  areas  of  the  United  States. 
Question  2S. 

Would  your  advocacy  of  civil  and  iTidustrial  protective  measures  also  include  favoring  ballistic 
missile  defense  systems'.’  If  so,  would  you  favor  wide-area  systems  to  protect  population  and  cities 
or  point  defenses  to  protect  specific  targets'.’  If  the  latter,  would  you  recommenil  ballistic  missile 
defenses  for  both  military  anil  industrial  targets'.’  What  are  the  advantages  aiul  ilisadvantages  you  see 
in  the  ileployment  of  ballistic  missile  ilefenses'?  Why  wouldn’t  such  deployment  leail  to  the  opening 
of  the  defensive  arms  race  which  the  SAL'I  I treaty  closerl  in  1 972'? 

Answer 

I would  not  advocate  ballistic  missile  defensive  systems  for  two  reasons; 

a.  The  technology  of  ABM  .systems  is  still  such  that  the  cost  of  developing  and  deploying 
such  systems  is  greater  than  the  cost  to  the  opponent  to  counter  them  with  offensive 
system  improvements. 

b.  Since  the  ABM  Treaty  of  1 972,  the  United  States  has  cut  back  on  its  research  of  ABM 
systems  while  the  Soviet  Union  has  continued  a vigorous  ilevelopment  ef  fort.  It  is  my 
judgment  that  the  Soviet  Union  is  or  soon  will  be  far  enough  ahead  of  the  U.S.  to  beat  us 
in  any  ABM  defense  race.  Moreover,  the  Soviet  Union's  present  lead  in  civil  defenses 
would  be  an  asset  to  them  in  an  ABM  defense  race. 
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Question  29. 

The  thrust  of  your  testimony  is  tliat  the  United  States  now  requires  civil  and  industrial  defense 
in  order  to  be  able  to  bargain  successfully  in  some  undefined  confrontation  in  the  indefinite  future. 
Have  you  considered  what  measures  the  Soviet  Union  might  employ  to  vitiate  any  American  civil 
and  industrial  defense  programs.  If  so,  what  are  they? 

Answer 

1 would  summari/.e  the  thrust  of  my  testimony  as  being  that  the  United  States  requires  civil 
and  industrial  defenses  in  order  to  bargain  without  extremely  unfavorable  coercion  in  any  con- 
frontation which  the  Soviet  leaders  believe  is  important  enough  to  execute  their  civil  defense  meas- 
ures. .‘\lthough  the  Soviets  may  not  today  have  the  military  capability  to  support  such  a confronta- 
tion. the  trends  shown  in  Figures  A-2  and  A-3  of  the  study  report  are  such  that  they  will  have  what 
I fear  to  be  sufficient  capability  within  the  next  2 to  5 years. 

VVe  have  considereil  the  measures  that  the  Soviet  Union  might  employ  to  vitiate  any  American 
civil  and  industrial  defense  programs  we  might  elect  to  undertake.  However,  as  we  have  shown,  the 
methods  retiuired  to  negate  effective  passive  defenses  require  such  a large  number  of  weapons  that 
this  approach  is  not  practicable.  Even  if  the  Soviets  were  willing  to  assume  the  gigantic  costs  and 
commit  the  large  resources  required  to  manufacture  this  large  an  arsenal,  it  is  doubtful  that  suffi- 
cient nuclear  materials  couUl  be  produced  for  this  number  of  warheads.  Further,  as  long  as  the 
number  of  delivery  vehicles  is  bounded  by  Strategic  Arms  Limitation  agreements,  there  is  no  practi- 
cal way  the  Soviets  can  overpower  effective  passive  defenses. 

Question  30. 

How  many  years  do  you  consider  it  wouki  take  the  United  States  to  implement  the  civil  and 
industrial  preparedness  measures  that  you  advocate? 

Answer 

Full  and  complete  implementation  of  a population  evacuation  program  to  include  the  initial 
planning,  production  of  training  materials,  identification  and  training  of  a basic  cadre  of  people 
(such  as  the  National  Guard,  local  police,  etc.)  for  implementation  of  evacuation  plans,  and  rudi- 
mentary education  of  the  population  would  probably  require  from  5 to  10  years.  However,  we 
believe  that  action  which  could  be  accomplished  within  1 to  2 years  could  substantially  improve  the 
survivability  of  the  U S.  j^Hjpulation.  The  very  existence  of  this  capability  should  create  uncertainties 
in  the  Soviet’s  minds,  which  in  themselves  would  be  a deterrent  to  implementation  of  their  evacua- 
tion program. 
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\Vc  hdievo  that  a cn.-iiible,  cvpoilient  industrial  protection  proiirain  could  be  developed  for 
most  iiulustries  in  about  5 years.  This  allows  2 to  3 years  to  do  industrial  studies  and  tests  similar  to 
those  conducted  by  lk>cing  plus  2 years  to  develop  and  train  industry  cadres  and  stockpile  mini- 
mum essential  tools  and  materials. 

Question  31 . 

Do  you  foresee  any  technological  innovations  during  the  period  of  time  which  would  render 
these  preventive  measures  obsolete  before  they  are  completed?  If  so.  what  would  they  be?  If  not, 
why? 

Answer 

1 here  does  not  appear  to  be  any  technological  innovations  in  the  offing  which  would  render 
these  preventive  measures  obsolete  before  they  are  completed.  .Moreover,  there  do  not  appear  to  be- 
any such  innovations  within  the  forseeable  future. 
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